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Where the 
Pioneers have left 

Tht h«v nnur* of achmwfOl* 
in k«yir>Q (h* foundfoons ot 
modvn Konc*. (n»y b« judgod 
from only 9 podul he of 
sc*«nlriic locft MsocivM with 
iher namas. 

Chemierv hod fts origin in the 
laboratories of the alchemists. 

Alchemy eventually expired 

SARABHAI M CHEMICALS 

Wheie scientiftc tradition of ingonuity never dies. 



ur>der the impai't of acianoa. but 
ns tools and procedures ware 
taken over by tha scientists in 
the modern world, to uMice 
them lor extending the basic 
discoveries still further arid 
bnngiog them closer to the 
common man. 
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S«iu MHfat 

Sir, In tht tnick Tbc tet*! 
•ellpi* Apnt 19I0), rbt lafer- 
muion pvea wu qutie imswifli tod 
(In plwofnpbi tV ndipc* 

from tcgcuuAi to oad wtrt Hip^. 
Hovovtfi rbe KiieB«iic aioemiiBi 
che uauiuo] M^viout of pU&i» iloo^* 
with (he porh 9I lotoLiy lo te rt* 
nuiM i populir bdwf The im* 
icuri IS g«enli ud the heieioM* 
in pwticulir, er* laumted to know 
'>«w fir ^eoti were feoM hf rbe 
felie fii|ht 11 tsuljc)'*’ Theee 
nUri who did um weieMjl ree^ 
•rcb M thet dif rriMj tell ui hew 
the pliat pen* racred 10 rafeiwt 
CO the cell] ecUpie. 1 truic th;i womM 
iniereet e Ur|e number S. K. 
reeden. 


T AmMA lUo 
Smmna S€winn 
Svy^y tf 


Tltf Idler edipw of cdth F«b- 
runry, 19^0 wei vividl; dc^xcced b; 
BimiA But! fni iMal ceUpoe, 
April i 9 to). The ewker bo» 
eoerwiily candsniied the Iwv pep* 
cboue created bp respoeiibk peneee, 
ei • cocMqueBce of whid shIImm 
were demed the unique oppor iuony 
of witncHioi the epeeucle of e Ub> 
time. In rhi« eoflaeaioo 1 would 
like CO poiK la Mcueief Sa|ec <ik 
wirdi diitiAgaiibed oeabm of 
the *‘'*'**^‘ fncemty who, r>i«>mr h 


Boomed bp (be ben of ittcBocB*, 
edopced eo ucwneeimij eeMMue 
pmcb ttd xrictlp forbade *icwio( 
the saw m ny amoer E«m ae- 
eepeed MraurfTwwogtbeMlardiw 
ihroagb fibss doearte d 

amnfhi The mdi wti (TuetriniM 
iDd baiieit ivwiu ml ciiis praaed 
ao ooie ugtai—a (nm ladimec 10 
our iiiweiifiiii esd pwh«ie aMaw 
(■ tafSy Lai •» hope bmer oaurad 
wiU prtmJ acti time. 

S K. Ovbth 

D^ie ^'•aace tabwoy 
Hmat 

$elar eeVpae often plaate 

Sir. b yeuc Newa A .Saaee 
( 5 .ff . Manta i9to>. 11 ww latomuif 
10 read Solar eMfepaa adtete plaace 
by frof 0 . P. Mitbia ef Umeeniip 
of Sepir. (H.P.). However, u te 
qatu uafomame tte the caper • 
A«n, ai daetfaM ei ihe Inten 
lara a k dardeae, Cekviie did oei 
lA er tbe bcK witeanoa eod bch 
mace idSocm of eelar coerp by ibe 
P 90 plaana* locbcu umque peoceie 
af pboweyBihB* The nee «ny of 
prodoA* With vinoue lOiimiliain, 
ae which pnciicaDy ell the Imad world 
i> dcpcadirai. 11 owi^aured by ibe 
(red pleste apart from ebrr encydey 
iiak of pm^iap wi wab oaytr* ^ 
muDibnag carbea die«»fc la pro 
teas of b|h(. The product 

Match Waq briy wide^rad cbuM 
have been aperioMBad donaf the 
toier edipw oa iP<2>t9lD. 

Aa eddctuoal etaMfrenaa eo 
t-A— 4 ptet (Mvrd). 

Mf^rkt i9tm L ?A> fr i f| Bia ti aa»J, 
locally UMwa ■ ''Kjobka-knh*’ hm 
bets ehtm^ Onruif Fcfamecy the 
pfan Marti bto i iiiii eDf Air 4 0\tek 
D tbc dtceeeoa Aon the teanin 
bob iqiae 6 pA-, be.. U cals x bom 
fee bfl MocD with pr^mm 
Bin oa the day of tacal aaiar achpee 
ad the aanre bode c i wnp l ef ed ibeic 
liliiiBiii^ ead oyama fiiOyiaR betee 


4 p,m MornBp rapidly k 3 pm. 

C. ILDas 
Cauno/ NoneMf M^htr^ 
Eifwa'ea/ Strv^ /adw 

Rdlpaa aod the oyei 

Sir. Sb. Bjiaa ( 5 J?., May idSe} 
•rim chat te tudden of 

• part of tbc dttc of lUB will inhue tbe 
rye* «f thac who wiieb total ediisc. 
A lafpe Bumber ^ penoBi laclodiQi 
layuir weiohed tbe ceul edipie tt 
Pari Utf wany tecendi aftec teolicy 
ended enJ nodiiap happened to our 
eyoi. 

K L. Brahmachabi 
Mdiaa Swwk «1 JKhrttie 
Ctieuita-IOfiMS 

Humour la Klaaea 

Sir. B C Shame >n hia iniertatiQi 
aRide HaiDoar la eeleaee (S.A,, 
Apnl tyke) bai blfbli|hced a very 
iw^enaw aad, at lean la Jadii, yn 
Mftected Add in ieloae& f m 
•Diptfed eo much ii to luipeei you 
to have a rapuUr fsarure louarpora* 
ciaf ctnoeoi and eahre uader the 
laae utl& 

la thu eoaaectioi, 1 am alia 
ramnded of a beeuriful edsowJedpo- 
inoK for I Pb D. than which rtun 
Uke. *'My (bnaki irt due to Prof. 
X, B.Se, M.Sc PIlD., eio. etc.., 
Had of the D^., Cbaimaa 
w/teut whole fUidaiMc I would 
hare careplaed oy work la half the 
time" And aJio mne more quotable 
quotm: "If aaythint can go rmag. 
It win.” "All npermeota mot be 
rcp i u do ci ble, they imuc fail in tbe 
mne way." 

S. K. NaiANc 
ScuwriM 
Cerrwioa A* Caaniq 

WetiiW Mtts&irpetJ Labm/ory 
JwHrkefi^iT VIW 7 



Giwiai |lA)ifD >■ 
pWflj 

Sif) ! N*<1 (be anicle GiBk|a— 
(b« Bvlif bwQ {£X., Mreb 
It CDfiuipa ifiiportur and totemoai 
lofofflwion bui iben i» « coMra<lic- 
ticA. Tbe article lofeRBa ito <M(* 
oa mtliaiiiuJ aunoepbenc poUittioa 
Tbe auncen tbet ia la«f« 

OMa of out etmiurj Gfotgo *wld 
be wy if plaored ia krge 

nianboi He forrhet atatet elMvhcn 
that d'nlia dee ae< thrive to 
of Inilia but doae veP wi an 
of ijee m. It ii cbiFievk te uitder* 
lund ho% <7i'*l|e oa be plaoid ia 
citiea like Bo«ibay, CalcHui, E>dh, 
etc. 

A. S. Smivk 
Oaptr. 0/ g >»en> 
Gtvi. P. 0 . CoU^ 

Off.) 

Althouib iretn wti) et m 
elevarioA of m« a eu liao be 
irewn in pUw a» vtH UuU item 
BM meay people Imv* mod m 
eulttvntM in the ptajM £ei*te, 
CuAfe II a very bnrdy plsai and 
««fi irow wtU uAdtf a Wde wisy 
of iituatnea. Tbefe are apectMi in 
the Miiwuri BoliBiai Otrdea la Sc. 
Leuaii USA that bave ;briv«d voder ibe 
vinlnt ewvtreit that ebat citycae pe^ 
duce, temperature flueiueciot from a 
miiumiOQ of yCC la wituo to 43.3'C 
in luouncr There arc aJsetrtea in the 
ewapor of the Uateenty ef Maaa*> 
dmeeu, Arnhem, U.S.A,, where 
the wioter teapeeamre 11 
la Debra Dub, ahbough to ele- 
vtQoo it 610 Bt, (be tree opBi- 
eocca Vbolefii fluauacce^ tanper am ee 
raafiag fhan sX to 40.rc 9ut beee 
tbe plains frew very weD aad pa* 
bapr tbe larrrat nioBber ^ (bhAr* 
trees of our coaotry, cenauiJy moen 
thea a dozen, are loeared is D^n 
Dm. I oitftiooed is my artide that 
people should try Gtoigo io tbe | 4 liai 
toOi asd I am wre it will fiow ad 


if pwfi cr it nfea. 

Afp.S Uoqut 
Jfaiwrrt Off»m 
Arsi Gtamta Brmdi 
Ffl, flwbw 


Doltebe 

Sir, Re* the i Muuu a^ erude 
b Dol take dpiof ’ by V Kial ad 
A.K Paodn i 5 J.> No*. rpTyX 
T^ aeatwe* bo«e naed io the 
wtkb (hai lb* labe a mv palliaed 
and u poBOC eoty ihnufb aa uuiial 
•cap of ^■,||^l^lb^l■ila I da bm 
apte wiib tbe sabers ad a pet tbe 
data prtaaed by the axJw , 1 ct» 
MdcK the M Lake a bi^ly peUurcd. 
My reaea am pttta below, 
i. The piULitct of law eailabk 
pboepberue (tr*)7 |id1> aod hi|h 
eeoccBirvuae of aaiaf pboepbeevs 
DM-«« a4r1) • • l aAaooB of 
iM uaie of bpb earepbreatsoB sod 
poDaip sod oa ibe laiiel acep of 
saropteM a ibe Uke, boauae 
wbsr* tbsee are alpl bloeaa, setuMe 
teaRiM pbapbaus 'smlaUs pboa* 
pbom) pis taorparaecd io aipe 
linap lew saOsMs fharlnw but 
hi^ total pbeepbem; 

a. Tbe faraaimip sf atrae 
(tty 49 » f«'l) •» sa lew ba h<tb 

isdiotiBCpMhfted eoodibaot 
y Saba cypo 11 * 1 ) aC'l 
pH leAaca hgb Oapbe 

ciadTJoa. ta bci.eabat sbeddbove 

p*a ^s so tbe ab-sabee Uyaei 

4. It » aM eatea 10 ay that 
tpoa sf pbytspbatoSB br aoeide 
aaeplataB ttd tbtirfae ibe 
lake esaoer be aed M be psOaed M 
•11 Is ta, u n a lo dksu cw M a 
puBtned stsie; 

5. Tbs brp ovba «f apKcey 
bieA aaa be larii^ behad wt* 
Bow — of 0008 saa tbs 
hAeaddi^iefwibaaridsoeBii od 

4 . Tbtfe is a la of sewep frsa 
tbe wiiiisiwliin aea and larp 
Bvahet of people fanof a beat 
boiias whiA oKos tbe lake didy. 


Fw ibae reasofis, 1 •01 not m 
j ■"* wi«b the luihors. Tbe lake 
IS htphly polluted and euitophicued, 

G. r. BaArN*cnB 

5 iKiia ljimolj£y 
5*atsi«l of Bioltpcal Joaut 
Bhtpoi Vnntriity 
Bkopo)- 


Book review 

Sir. A* ihe maikei ii flooded ath 
M mioy book* daltnj with vanouo 
dtscipboa, uaeeittei by unknown 
a aot'«^we])*ksawB autbori, n is 
diSiculi Ae • student to 61M oui 
wtucb book wifi be a spprepriste 
•Ds end whrefa ess will serve lut 
pmfuH' Bui your Book mie»» 
faiure ha elmoet solved lAis prab* 
ta. As five 10 setek books ire rs^ 
viewed p to iver^ in uch issue 
of S^., It is very eay to pick s 
riftK book fot tbe disopline on Ukr 
dice ! refer te the Book ravlows 
CBbaa for buyisf tut>boriks it ibe 
lun ef a seer Mseettf. This brJ|h( 
taure has proved proSiablr ie me, 

Daipan $, Shm 
S£ (Ctata) Stm. /I' 
rauOf kt./Wt 
/ItaMad.TATffM? 


Vlamla'D 


Sir. I rad tbe efticlr, Viiaraln 
D—« *laato or barmoM? by S. 
JUrnakrphBio (d'.A, November 
ipyp)i aib pal inlemi 1 101 in 
epK J i an t atb the auihor'i view ic- 
pidiot tbe pbyuolepal nsture ef 
vitaaiB'D. However, I would like 
TO add itai besides ywiathyio.d her* 
UK (PTH) ABd alcitoCLiB, powih 
b o ns tfW (taar, I, I40, epT,}, Dm* 
saa M 9 tfceatds (/rd. Pne. p. 926, 
X 97 fi> fistataco »i. 20}$, ipTfi} 
ad prolicus (Nun, afy, djo, spT?) 
also Bsadolaie ibc sctiviiyorViiamD* 
Di a eeder to sues the lu^ oKium 
(Ciiiwswiftf on povi 


AVeuST im 


SCBNCZ REPORTIA 



Planets and 
their positions 


September 1980 



/ NMRS ^ 

♦ •©FW-LMOON 34- 


Th« moon 

MEW ittoon occu*' w 9di ft yy> 
A *pjD •fid fu" T ■ on 341b u 5*jl 
pjfi. I.S.T. Tbe iDooo pU9B very 
dost to Venm on ttb about a* 
JegTW forth of Mut on 13th. 


Hw hoar emoi heconet 6n< 
tMIc rfW the aevtnece ^ 01 (be 
g w nag tt toih. 

TV iBDOB B at ap4Be ec EmboT 
frea the earth «tt Uth and U p fn g e e 
e« mmi i» il oa 1541 , 


Tlie MB h at (be auaioual eqiu- 
DCS oa 3)nJ. 

mr plaoeti 

Mercury b tee ftserihe 

lei t» he vBible dunog the Iwt helf 
ofthenmrb Thgmfter. u reappnn 
It IB gvokBg atii feod uB about 10 
hour lAs ra&aet It pasan about ooe 
dofree oartb of the lUr Sp*a (Cibfts) 
OB asth It laevn &eei Lee ( J ii atb e) 
•a Utoa ihrou|h Vir|o 

Ik vBual map>irude varin 
fren . 0 ^ to 04 . 

Veaue (&r*rg), » moraMii no. 
n>«a aboui tue heurv after locel Dod* 
eight duTBagthemeaUv. Itpuiea ibotil 
aiM dcfcee* teeth af tbeat ar FeUus 
(Aewnwo) OA 3Ad. It (itevea ftom 
Cenfu iMuh/na) to (5t'inAo) 
Artiugh Cwtfr iK0*au). [b viiwl 
mopitude It about • >.1. 

Men vmbtf in the 

efCfUBg tfey, fst ebout iwe ud a 
half be«n nfiv ii«in dunai the 
eoeeih. Tt ii la Libn (TWto). In 
nieol mo^tude >e -ft;. 

JiipJHr jSnJ mf a i C) la too a«r the 
MB le be naihk dunsgtha Am throe- 
^uoran of the nMotfa. It n ia eeaiua* 
iM with the MU ea j)th. Thereafter, 
It theppaare ia the n»miD| afcy aad 
naci about aa hour bdbre aunriao, 
It tnom ftem Uo (^'iMs) to Virfs 
(iCsoBj. In viiuel magnitude la 
- 14 , 

Saiora (^bo), vinble io the 
eetoiag afcyi tOa aboui u bour after 
MMt dariog th« hnt ipiaper of the 
oncth. Tbertoftcf, u le tee aear cha 
aas to bo vtaibie. It ii ifi toBjUflaim 
mtb the on a;rd. ft ia in Virgo 
Its viiuaJ inagDitude rt about 

ft4. 

(5oirea ' Pirector, PeeiKOoal Aacro- 
Boray Ceura, ladie Meteorologies 
Depamnau, New Ahpore> Cekutta* 
W053) 
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tht tfWIenge of tomorrow, 
Writt to ui for moro dttftlL 
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^ICNCf kShDClTBa 
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The doable helix model «f WatMA aad Crick ttlll 
continues to have oo edge over other model* 


THE 

DNA 

HELIX 

CONTROVERSY 


EKTESHAM HASNAIN MUZAFFAR RHAN RAILASH UPADHYAYA 


A iborc esnifivuniticiAn to 
^ (teed^r) ibotn if yun 
6rM|bt KaottiAt imcserttUiy to l4mn 
Voooe, I hokfcit lod PnecM Cnd, 
I pbyiiart They hod * 

BOdd (Fi|. 1} kflovn lo the deoWc 
Mix ^K), fot t&e iirbOwM 9t the 
B«i imporcinc «fl 0 hKiMtJti 
peljmet, the DNA (Nomt. 

P 7S7^ >953) Judfiof hoot ibe MDiy 
e i p u pai eddeoee ibe propemJ *■» 
ifi M wiy kei thofi « prepbeey. Yes 
tfeet yst, the we oT i sriety of 
Wophyeis) ind Mob 

hes thtowfi up dpenmetUaJ dsa m 
ocly corrobome the deuUe bdn. 
Todiy, we fiad chei cbok of (he 
oiseBiiil feanifei of (hor nsdel. 
che double tinoded aoturt) (he rwo 
i(rud9 runniec oui-pselld, the 


phoophse ftmiaa (he bodi* 
bsM. lit ipccike p*^ tbe has 
(Vei««fr<Oick peinav). the ooi* 
esusvsivt mode «f fepiiosee sc., 
hen titcedy (attroJ the reSm of 
mefsiNc Cm X^ny dtffnoM 
ps^SD of the B-tss of DNA, (h« 
ww el iMr Aipsol, imd ocU s 
(bar peopMse (ha DNA ii i hchx 
preifuccd s a rsA of the ia(er> 
Tvuui^ of the i«o «fieA oomd 
each ether i» • raoeaer neb ths 
(hr helit sokes o foil luro 360 
ofis every (co hoee pairs. The other 
ieqanaDi lasso of the sodef vs 
the eight tofiM nSsR (Pi^ a) 
ef (be <amcuesi helKB, La., 
eiew ed fiso cither ead the cwo 
cnuib seve jaty frea the vwwtj to 
• duthwiie aaiws—meb like a 


psna disUoi up a ipirol laddar, 
wbaa newed fiten the hse will al* 
osyi be aoviog io a dackwiu direc* 
lieo. 

The asw cHiicivo aptiatt the 
deobie Mit wa the probkflt of 
weoiodtni ef iha rwo itmdi. For 
f^dksieo to oeau, the two ehaine 
ban M BDviad iu ordo 10 open 
the bOMe (tbr ordsod tequese of 
vbidi arriei the genetic jofenoj* 
laao) to be copied to give ■ oe* 
cecapktnaiiry otmd. Ths pecea 
which ha to be ny Cut fOKtota 
a torque 10 the DNA 5o acute hu 
tbi* prebiMn rhei Hax Ddbritd^ 
vBssced i aedifkaiiao of eiibs the 
audd u the proem of repheonoo 
it eansaged. ElectioQ aiiCKcnphi 
^ baoodopJa lod potcielly d^ 
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niiun^ DNA do bm skow laf* rwtsr* 
lag IB ttfutdcd leytoo irtiick 
should hove ftsAOlly beoi opeccH 
for th« douMe bdu^ CBondennf 
ih« sigBiftcuu wiDdiai w oowtodiBf 
involved in the lomiiiai ot iboc 
MiuciBree. Then a jo umber preb- 
len of pe£Mc<dC of the ipf red- 
lih« Double Hdix Id virueei. Ir le 
very difficult u> viuiiliie bo« to* 
cUlton of DMA e*n be pocM laoide 
the head of e lambda *im bovioi e 
volume of Jeee thao t4.i>’TO* bb*. 
The duedwioB of ibe fVumiK (/ 
eukeryone ehroBtuio has ereaced 
more diffioilite* for the Weiioa A 
Crivk Modal. ONA is eh wm o t to ta 
lufrctiicd with numae fhaaK) end 
nofthiiioae (Kidic) protetBe. The e^ 
leciuion of hiuoxm with DKA pr^ 
dum e baade*e»«riB| itrueruna coHod 
nudeoeoaei. A nieeleoeoew eemim 
ef (btw p«tfj of DNA»ef vfeecb 

J40 bp of DNA II wound erouAd 
foul pun cf htftcna {i«e «f eoeb 
hind, H,i, H.b, H„ end H4) to Ibna 
a fludaeeome cert pescicle a^ eboui 
do bp eoeuiruie a linker DKA (neo« 
cieted with Hi bistoM). ta wc« «f 
ibuf tmiJ] rodns of eumtitf* 
je"A; the cempreMioo of Wenoo sad 
Crhk helis Into the nuckoseoiei » 
rather toe difficult to ccBceive. 

Altoraative eUmoiAre of DNA 

In order to overeeme «ofne of tbt 
inhereii problemi of the OH, two 
groupe of wofkm ledependeotly pn^ 
pond altecMCive swdeH of the mol^ 
eulei ardifteaur* of OKA The ■» 
dels (Fig. }) Aevt set ea>T settwted 
coouderabk etMiKfi but sleo fao& 
rated reueb hoot em o n gK ihe bi^ 
le|iti«. end biophyiicreia. Ooc gro up 
kd hy Savuekhinn, visuoLb ■ tide- 
by>»dc ceidipiittKin C^BS model, 
or LA Nelut) wiib the rw» siraada am 
wound pIcciMceimlly iround ead 
Other but hdd sidi>hy>»ide by 7 ot> 
*on-Crich ban pairing (Cb*v. Sa.. 
4 <> P ’ 70 - ' 97 b) Thus, DMA ii 
liepicied e» a nort-inurtivimiig uru<> 
lure fPig. a) involving Dghl lod IcA 


hauled bebcal ^egmeoes of 6w 
1^) kfl^lB, wnh ibe supi 
teiduas m the ahenafiag MgakBss 
m oppoBJic dircaHias Tbe 
“tiwigT th hBdedoes oceumng 
eeaij 5 bp muHs in itaa fonMMO 
af fchb V boA ib cmA imod. Ab 
iatontiBg feanov of thes model is 
that wbaa vtewed 6 b ear angk n 
Ms jwi like a devbk teJn M 
after a reaeisoo thmigh po the two 
iiiandi ore ««• apart Rodky m4 
Cowtftet &um New ZoiBl alM 
gaepo'gd n SRS model (^m Atoi 
Acad Sa. USA. yp. ipTu; 
^acb n ao) e ade-hy ride model 
m chr trucet Moae As s mmirf of 
fia, IT diffies from ike OH la ihai 
ti ukea 00c run ofier about loe boK 
pom ea a^mti lo la DH TN 
yo^e m «f aewiud dig does, therefore. 
«uu lA Ibis model, ihheugh ii 


IS leas Skiiic SastseUidjse ci ul hav« 
taret ahowe (Pnx Nut A'Oi* ''it 
USA. 75. p 409^, io?)(! ofijhr he'i- 
ot bovc*augai aiocosIk'miMiy en.< 

cnsigrtii sectidcruMin' of hssc 
iBlefuchMa ihu ihiv type a( model 
It aet feasible Furibcr, a 'pacchlliO); 
model (a rest ol 'hrnetik'' of >ueh 
a uructurr cauki not be cvn'irucicd 
Ve Will ihTTeTere. conctntrwe on ihr 
l.H mndvl v-hKh unniinuev lo poH' a 
smous chaneng^' lo the double heh* 

fevadenees fur the J S Motel 

rhe MigaiK III (h>' p«»lyiiwi.lcniidi 

have SOU' Km >bewn la have * 
pucfctrcil aad ai>< « plinai sirvi.iuri, 
a fact which IS diiTicuIr lu ie<rfnmA> 
dote 10 iK OH d'annn Hiid Crici) 
model rpie foiM meant a rigid nm 
like vhspr eil tbe OKA Thr l.K* 
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0*^0 a)rwe<«r> el teuWe wrasOed DftA Ibi' >.w<i* 
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nmjel, «n ilw oihcr band, ilkova tbice 
diMina dtfftn of fncdos, • |90* 
ptny acewded lo ii m bmt of 
ikiiils of eiacf nvxld btuldanf, humo 
« h0ni6ttv and X-'?)’ diffrwion data 
Thi' be«tiMP* floiibiliiy le (be "Kd 
like dfHtbk ndii' to the nteW of 
eJiiDinjong any tacbi^Bf pfoWca 
Since (he huBibr imcreniao* at ihe 
hand remain alnciit the ubc» (be 
!.S modd nor. a eerolkfy^ 
defiianJ eeiliAf at (he etpeaue of 



a 9 

¥H. !. lUeaerotMn of Kalhi fao<Mtr> 
ihmMi • left f»0d*4 4mM* MB Ih) 
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o aaafhn f m ia taebbBB 
<mib ebap. charehyadfreagapAa- 
«f tmfiti oalBt. tetiipa tba 
jf oa e «e et ibia modat 

IS (he caM a/wmBof a^ tbe r«a' 
auimb duatsc raplicBte They oii > 
coew ^an by btaakage of the 

H-boiB ihiM waflf tbe 

eaq p eipodiiwe la lUiog and 
fTtehnb( ef aae enud mb i Bf <( 
to (he wber A» espBaauoa far ibe 
very f«M uuiul aau of s(fi0d s«fV«* 
(MA la cbtufau jm aw ro^aafed 

Criek wd Khit (Waraaa, »n. 
9 - *9)?) ffMd 10 Bi>b>« (ha b» 

pmam af DMA laao oodBaaanp bf 
hypaaheaiiinf ibe eriaww of 'biaha' 
la (be baba. TbBe ae* (be r^ue* 
vber* the aiiao baw pair* art 
eaBplac«*|t iimirbcit aad sepwaicd 
by uamWIy loot dwaacn (yA'IA). 
The AaiihdMy. Om paw (• iha ONA 
•» TimaBy m (be «bm af CBOfi—ty af 
iba Aipln TamaA (o I Jt eoKOwra, 
iha pcBaaaa af ftU* faraaad by 
Tbantff iA b aad eiJ aw* aaabka ibe 
DMA 10 itace a ewpcetail withow ibe 
inaelaiiBwa ti •Mf uoic tcma, ia« 
^ ta m abh baM waeftxii, bcaabap of 
H'boads or (be OBnawiji of DNA 
(iiaUoilt 

la addiMMi ibaft act (obc Bbai 
fotAtflCd 19 m Tbe cbaraoarwir 
"eroai" faaiurB of tba X*rty Aitfiai;- 
(wa pauB* af (b« B'OHA «bMb va* 
rcfardad aa w caidwv ib sw pp w of 
DKi eaiiW afw be podueed by Uta 
Ut M i ac m e ftiiibaWi (be beat diraa 
eaiAwc e la wppwt ti tbe panbilfty 
of a Irfi-baodad H" Bam fnaB 
(he r^OTl of (be qiWea of Z*DNA 
Rkb aad ameWn at MtT. USA 
f/aanrr. A. p 4*0. 1979) hm 
wotbad m ibe bm<biIb itnictwe 
af a DNA fia^oe, aid have coacta- 
sndy danawDsad ibB tb» abf^ 
eadaBodt u a trff bwilinl bdu 
banoA ij rea*daao pa tva (of la 
cam IB DHV ibe rm ebaasa 
noaiat oefpnBd wd ibe (ibeae 
pboaplwe bashaw fbltaWA| a 
c^>Mt ONne (heace tbe one 
Z-DNA) reautaBf CNb ce^oBatn 
of abemof (endow The iiwtoeo 


^ tbif Z'DKA are u syS'CaafOnB^ 
aoa sQBilar lo wtiai *11 receady 
peapoaid by Saotekbaran’s Ifoop 
{^>f« 5a., Of, p. 43. ifle) Hoa> 
eeir. (hft Z'DNA i» (iruaurajly 
dtfaeni fman ho(h ib. Vauor iiwj 
hehi ai led) ar (he LR immure 

la d^TBce ad (be wyhlr he<li 

FroM« ifi hi‘ luw( tnoufh) 
pfovobi&i dafanet eftbaDKi^. Mt! 
Pei., xif, p 449* '9^9.) 
lofne eaapdJioi ebaervaiioAi, arhieh 
(rave ona voMennt about the lali* 
dNy <d iba l-R vrvawre Bfftei 
(d iMaMaiaiint dyes readily eiplaisa 
Ibe uwiadific ftddle ohcMaa lu^ 
larefoam ew be etpUiaed only os 



blo.4, 5B9LR i( 

M we un wf* fae ONA ibaWao 
iradOT af the roo MraM 
Be Mo ebalei ere aai 
fhiiaai lairally; 
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assuimni t '(ronpc brndiiy m the 
KH *«|mcnt» of (he Lit wrunim 
] he r»ct (h«i DNA Jmk uflviM u 
iii/ihet proved hy numeroie reptn' 
i<) ihr prHc)wt *>f DNA lorvudioc 
rfuyiiKh riAmng ra (he vttf exi»> 
KACe AT 'u^r h(kicr>» sn* os arfuc 
ihai 'SM.h ^niiiurtv pk ihe sMiml 
ol ih( hehal imuiiviMaf 
s.h«iiHiei el ilu duplUt ife opiB* 
iwiioA lhai th( >uper btJia i* bcaia* 
lh< iMiKilv rRlined iM rhe kA ud 
'i0til*Aand(d (LA flwdd), 

.ippeer' in he uflucvifKiA|. If laf- 
uMiU. ihe AwAcrod* ripam pf iep»- 
j>wm(ra»c ro '’nrutfs *hicb rohl attly 
ih< l•l'4Ud 'drertwhcaJ DNA •■hM 
inv encriy rcdui'emcm, m • proof 
>i< me I'lfci ihai Neturo tm protably 
not roeriOMkrd ilu ijiwiAdiag «r 
^Hrihiem •f ihc *•(««■» 
ard I neii helix Auuminf ehe LS 
)ii«dei in hr k«frMti x'hti u Uw Nf)> 
v.iTiiN) im iii< (vAurmwe of <q*ym(> 
jrrris«» ntlifiiscs. lapetrorotmA 
ru ^ l*n'hehl« ih*re » M ipt ioax* 
lln «icAi*Aaedb*i«M ef (N hehi u 
'«»prH'ri <0 hr (sp«r«i<e(il (videaifA 
••hicK an hui 'uBfwive is naevro 
1 lie kShi ifi pokAC u (he (ifiecrruon 
lAii khart SVA daybk Mks ro 
iRNA til filhi'lMAdnl TItf bindMV 
kif nhrfium hromtde te> i*ic Msa 
rriMSx kwpcrooiliAi hv AeCTMuaf ihe 
l«al laiki at *he bM poirv TW 
a(|itthrni "vltWh i* kiippoeted hr 
model biflldiitf tad aiher jaiwtii 
imstderwiMh, »> wdl » br rom 
direct X*rav diffrw(.ac 'iwAn os 
he True «nlr an engm.Ag thae DNA 
•' • tiiht'haMad hei.i. 

The mait pewuaLAf f«idc«c< i» 
Mippon of DH fresv iinebA «• 
ihi hMiH niirebar (Lk1 at ciiculn 
dgplAk Lfc lar* he dedned ■« ibe aei 
fiunrhe' u'doxevaeeb dMia afihe bdia 
MiK Biaund escb aihet. B* dedhitiaik 
Lb ik fiegwcve lor LH asd pA^Xive lor 
PH hr)a Tikjif a» eumt'le. Ihe Lb 
ier I 5000 hp c.reultf palrfioclemidc 
should be joe m ce»e af DavMe 
Helix, i-jc fee $BS kinKdtrr (Bad- 
iry'vl and xero for LR vrwturr 
Ha)>4 (WO di'imi cl»e,e' nf cipen 


BHiii* eae dapcMiad aa ihe tfmh 
• 1 ^ a* a aepwi ro iy lapatta^id crfci^ 
>ar dapla aDd ehe aabee dcpoidibf aa 
daialad laaetpietaiiaai* af ihe paat* 
iiaaa af pH alaarophamev naad pm- 
una pradwxd hr c rculae dapka- 
aa« in.nv « ihc caadvMoa (bat Lb 
It edMl la *>e», ilai ia tar« (bttt 
■< ahawi la bp per eura at ibe beha 
fcuiMiaa of Lb eahiat fat a vieil 
DNA (fM II wab ia,ioeo bp afro 
p>«ck a roe« > raaa)ihH iveapwad 
bar a Vaewa ma Cjnk hefi The 
niAuae fn^ pel rkcirapharo'.v pw* 
urB Ik nbee laa tmr-m ap ea be div 
imind » m ■i.hai 

Bf fiir ihe if pia u ibaupb ^ 
10 meaia fma caccai eridoce la 
pan af daaMe b«ki kaaw» fraaa de- 
fwiwmiaii sjBdio af plaaitJ DNA 
Th n iBal dtfaaiuietao af a ptomN 
sImmU, anard’Bp la SBb atedd. iV' 
tal* ia (he ^,*p■«a(l«a ai i«a dt^oBi 
laiSM.staph Kiarhd CiWlcv tFip. 5). 
Haarrei. rotJ) a ih^ap ha« amt hcoi 


dafBe*efM<d li » laiarAiM c«« nwti 
here ihei a Maple iMb ih ihc 
ONA • Mafle*M>b0dad ijieiilti 
and a MnpH«Miandtd liant n>i«k 
v^' 

CaaclMTOa 

Thero tanwdemkh* uinmi hut 
lad aae ca (.erwiMdr ihn the douhk 
bdix <<10 caadAMk in have m eiijn 
avet (be LB model The LK 
has at leaai. <M (he present. helpi J »> 
esuhiHbinc «iih I lai( reeusuu <» 
■ertuaer, (Ik haiiv tcaiurr' o< tk. 
davhte-kiraaded UKA. enii'-Kr. 
hr Vaeron rod Cih* In alltinJ. i>' 
«ti||t^uonN 11 
lapdfCiJIvV in thu vrebh*j 
hiw4'i4 i^tihcKion of mjM*' o 
mioor io tonniy eh(jh'i^hr' 
To tbi' md th< Nils 

M Nk^)llb 9 nt 

Evco Ct^A not nik out thx 
Kku ^Mkr c<rtun 
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a multiple iden^'* / 
in nature 


MICAL uJe< ibew *ir«ed 

propefcxk lAd divcnc «nd 
defWkdiaii upr« (Jw ifna^rtoaii «f 
•ren^ ihm. T&e bciw'tMf • 
molecule)« OcttmiMil aet mJt &r 
number ud urure •( •lent* co» 
pcJaaai m bui al'^e «a (Ae W17 Mt wAkA 
itoms ere haked. DiffoM ipecial 
icria|«fn«ftt3 of 4MQ]» ia mdiIs 
aekcuiei 11 Mfiocd ei "UeaunsT. • 
terra ceioed br J T Betidiut ia evlr 
niacceksiih ccotury. U 11 decived frott 
■ Greek ««eJ aw mmaiQa "tAc etfic*' 
aad mcmisg ’cbe poru". 

Tbs Atit buturacellf known oat 
of liionict)^ «>a> that of utre craoe* 
fAfC*NxO> and ulver fulmane iA< 
Ke-C- O; It was diwovered by two 
Amc chirai^rii, !, Tohkr woekia| 
wuh J J Seneliji m Sweden aad J 
Lavbai ^Hyik'ed 'Kb J. Gey>(pi»»oc 
la Fraut.c Liebig ind Wohler inde< 
peiuJcmIy axiiar<i:l ewe ehtfotcal ee» 
pound' of ridferent ptof cmr* but or* 


Hped the teoe g h wai ca f tacmoli. 
AfOfO VeWeebrouehr tkm »»• 
lafJy mcceefiioc iNfrnmm to (he 
wieaiNa of hm maaer. Bcrmliwe. 
T^ey eooW m^ae (he (hca 
Woe pcopeny of (he mokcale md 
tawed (be pfweaatfBc ■> u emen am . 

Ai tbac osae >(eaefa« ««nU aei 
boot femes the wedeeensiser of 
thi> pbcMocao* is thmiiif/, c»* 
pecUllT iB eetaoie ^emumry. The 
matt eua^ a te of iioswvm 

a* l« (eptcMied by (he rbminl 
teiDela CcH«0. Depemebaf epoe (he 
iob^^bsi of cmtws> hyAofoa asd 
mjH> . tm ^^>le, it h pwwbk 
(0 here (wo amipwsd* e€ cbenoDy 
diffow asoc Bthyl okohol 

{CMa CM, CM) teethyl ethtf 

Tbm B a si^k me 

isoeioBA. 

Sarwrva] a»d peeibeBal boflMn 
h keg daia mbs compouftik 


looflierJc ebemlcal dom- 
poamdf hfh reopoufble for 
•ono of tbo moat impor- 
fOAl ftt&cdona la our life 


(pnufiaa) tS«e are three poauble 
rypet «f wnKtoral iMflierinn, oii,, 
iJO wd Me. Thne iMman 
differ in ihe beMchinK wi^ cia he 
tepcaentcO b; (be wmavro ihewo 
It Pig. I. 

Scroeiirkl loeami of ihew typea caa 
be aepemod by tahiag ndeaatar hf 
(he degm of ihwr berhing or ereaa* 
tecaowl AaoMtf of the partffiaa. 
Nowodoy* aulonilir dovoi ire 
c cnoMc a ally need for edeciiag loch 
upw a o sa 

la mumt ic MAroundi (onmaic 
c—poue d a derived feem beaxeae), 
if no or more grwapt ir« uctebed n 
« biwne ring, u le nor uiffictnai to 
apeo^ whm ifao greupa are but tb«( 
rektivo pemtim nbould aho be 
taowg. IWc ere aone cMBinw aiem 
far avA powriwal iMiim Per ni> 
mpte. (he three poatibk (■enure of 
• dwubrunued brftwoe ete oiled 
^the. ■MO lod p^e v thown ia 
Fig. a. TVyareake Uowe naatj.i:} 
and 1:4 noBBt. AepaeatiM of H*di 
omen cee be dooe by the uae of 
riHimilr wem wtneh ia e preceae 
flf C^SUMfOll ISpO^tMCO 

Poairioftel iaeneea iovorlably ban 
daSont (diyboal wd cbe&aenl pr^ 
pmia (like oi^iag pnuu, boiling 
pom tad freemag point, etc., nd 
mednry) lod they cs be lepnamed 
by taking •dvanrege of ibeie 
daSemcea. 


r>r N«tia)) i| • RMrtrdi Chaen^T at Ruiii> .Mii [(■■liiUi 
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CHr-CHr-CH,—CH,—CHc H,—c HCH 


StruQiMl afl«l p«liciOwU Msen 
•r« 001 tho 00I7 Type faupij ift oouie. 
Tbere are ochtft like optical nd 
mmici) iantOBe. 

Optical Uomen 

Cbomcal fBoiccuJet Ur three 
dimeaitouJ eatuia ia vbch iiwa 
pMOT 10 djCeroi direciioo* 10 ipacc 
Tbe wuiK nwkeule can thceetee 
have di&rai tpeiiil erraopefBat 
aiotnt reJMltiof u dUEcimi cariifiB»> 
lieu Thoe cooApiraneai arc liae 
iMOMn^ bur of I mveh asbrie haad lad 
are ceUed opricot ituaicn Sech lao' 
ner> have utsilai phyiial pteparbci 
^melini poiw. beiliap petoi.daMtr 
etc.) but aklubii diSemi befeaviayi 
lewitdk pokanaed liplu 6pccialuad 
lecliniqiMs ire ih««(oce ca^wted le 
riMlvr er tepmii a nitere af opi^ 
cal itenutk 

Optical iiemenMn u ebMfved It 
MApuuBd' ivoich poaiwi Whft dMOl* 
iMk nIJ ’levmmetnc cubeo imbh". 
5 «iCA ftoJeculci gikc me ia aiOMB* 
perlihpoaaWe ourrer isupei {Pip. 

A ruelcvtik vlwh leoiaiw iwi Me 
vyniiMne cu&m ateir tdc&sed ai 
corbwi aroB attacNd re ^r driV^ 
rant |reup») 11 alwiy* eoo)w^efiiBpa 
vibli lb nt mirror iaia|( ea itewt 
ti| V aAd al'viyv optically eaiac. 
Ae optKiMy eertve eeapecBd bowevo 
Mad aM alwayv S tayiBiMiiie but 11 
vbould Cw diiymActiU. Swcb aokcuka 
are refttred o chirei aotacuim 

Obs of the aMei kaaoa (ufBpk 
of an eprieally acme ceapeuad wirh 
a iio|k Mymanru caibva am ti 
laciK acid CH/CHOK COOH 
ko wlucli the narted earbea wem 
11 laymioeirM li has Joap beet >am«*e, 
ihai lactic aod prodiaced la Unop 
muscin {larcekctk aad) n dotto- 
iMury or fetm fracaKs the ptaae 
of pokaiistd lipbi to thenptt) whsem. 
pan of the lactic acid fenoad by 
ftrmeniaiwa of laae*« la ulk (fs- 
Bieaied laaic aeid) is tarvo-iaiairy at 
I Arm (traie» ibe plot of tbe pel- 
ariaed lipbt to the left). Syahnic lac- 
lie aod IS a aaixnire of equal araegots 


CHs 


CH 


CHa CHa 

1 * * 

C C H,—CH,—CH—C H,—C H—C H, 


CH, CH, 

I t 

CH,—CH,—C H—CH,—CH—CH,—CH,—C H—C H, 


CH, 



W>. t ke^we U ■yki*i •rtW apkei ■. Meto a»k«t rMNWsi (*era arkae 



). aa^MpeetMoeaeMr ■lirsi >a)«a« «f C:W1tY7 


«r d a«d 1 (ealkd wnsc) ^ dee 
pet Mtie Ibe pkhc of pekeiacd lipbi 
U aaiae Byciwtve ceapaiadk «< 
alwip ^cmi bui ayaocTru. 
waaiBM ocated id ik labotaaeiy 
•re ihrep a je ; J0 imjibo of both 
iiMBcn. QneB ptauitc i* te eac 
(e) (ea d lad (—) (ae i lo kHuvimb 
bawiia cpiial isidBai. 


Opiicd aciivit) playi a vwy im- 
pMiHii lok 10 (be deienniiivionor 
>pecrSe pcopeiiy nf a cofopoiiad 
Seat of the lajcrwtMp csaiopks of 
wecactmcTbre asd pro(kny oi vi- 
puc ookcuki ifc thown ir Tabic 1 
Neun's useoioXrelJed synttK'i' 
id ttutfil product' like slXahud'. 
carbehydraie widi<rpeu'« tic .casbe 


AUGUST I 


hCIENCZ RpmUTHU 






' - j MtaiImI 






<•« Cavv* 


{ t*trv«it 





• *▼ • 


$WCMix M <»wr *4 a widtly 
•■e^ patlAM Mtf ItirfiUb. 
lu <■>• iw I' H Isillto IM 
fi^pMsal iaiMt oifti ( 
tfltcl. 


UnfMBBW l■»aw• *« 

(Usi. 


UM •» 4 .Mp«r iubitM«iT cl 


ftJi I fMRlcI i^ninf cA 
•■ (bv*^ liKVi 
lacib p«tA «w. 


ti it «w<(«Uly «m 4 


*>< ttncE HUmttR 


AVCUn 19M 






Tabb 1 . 


bWa^kal of dru(> 


a; Urn I— 


JOWl 4 


RtMCKO/ «nti>x> 


Tbn* tb*8»WM>ww»e) 


iMiplM 


CH»OH 


t 

H-C ^hhcochO. 



U •! (M «n)T •w«ii* 

lo* typMid U*(t aiW 
•Uw MtKepttNc n;<rfi*i 

<ft«A'Af'i>0a 


l>Ti4 9< SMi« to I hr tN»i* 
iiwiu •* hypoicaaio'* lod Ma 
alv bm oed to ihr true 
iw«( «t wr'yi toMMWt. 


Lyiei'SK'd >S»N* 
«>«rkyln>«i 



tl M' llv >k>ll*ibdd| 

ptOOUt'd. 


ibdtcd m n(« bf fredioi ndM loM* 
M pian uooten to tbe pUati. li cm 
be abowB «aamb)|u«u»()r tbci otl^ 
w tooatf • tflticb it 4 ir«c procMfwr 
N tAMt^ued H ibo uMjjuMii !■ 
(be dotifed cotapo^. 

The t(>eei6e aeatitp of etrioue 
u tiio due to (box luniii biiiiii 
Iff, whkb ^ r«u 4ete» ihe box 
OpptoufTtxe u4BbftBxtM ef • 4n^ 

Vl|. 4. Motfolof BoMe •( i^fultj. 

^ (Mt> (—) mm* 

CKr«) 


COOH 



CH, 


I 

4 


COOK 
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SOBNCC ASraRlbR 










T^ble ]. of |»«fn«vkal ha i Win m iW •f •rf^ale 


\«a« ay 


An 




^ 4 'Jl^nWK 


T'lai f.ivtaift 





|i n M inperuar (vnpoefnl 

•f ke wbM km Hti hM 
« mmmi •otai tna MnKwal 



Leu Kwai •••('••(r 


N«S(M0i«|l c %1ViCh 1«' 

flUlain tk itMi* 
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Cl 
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:C 
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Mf.A. 

»M»k 


tM».i I-IW|>|IM Hkrtmt 


rl.w) 

•ft*') 


toon eooM 

H «l 


COM 



>%.*. rWM<T>—»Hi»iih» 

mU CiA). Tmca | 


iCk'l, m cl M ia p taa 


rctepnr, S«m< r«pcr»rfti«(»v( cjmd* 
plci «f biet»pul Mi'kij »n4 usrcfr> 
<bemicil «luwfVNfii|i sIhtba ib 
Tible J. 

Life !■ *c ueJcr^tohJ i« k^jr^uiu 
UMlllr Mrwclwcd The mrems iki 
tiOfttr*] iIk life pr^bciiitcs ^apMM 
alOMi lavaeitblf •( L iS) vpiistihr 
ociive kfflino •eul« Tk xiicIkk kkI 
dcioyribeauclcw icid iONA' vlbcii 
kWikli ih6 fCMirt pi<*.(v>r 
ribsAuefeic lod (RNA) wAkA 
llQa^ lA ilu ty0beti» •>! pfw< •« 
ait mjiJc up Pi* r> «R1 opiiwU? m .1 «t 
>ufu KknJuc' Heic L(^) •miQ'* 
Mpuhs' that Its ihholsMk <k>nhfuiaiitA 
is Uc'ivctl from l^st '*0 a>n*«o 
add i.S: 6h'<*s cAc coAfip>irw>aB ai 
d'ymmttiic kJibnn ^tniit a> p<i 
*aQtiett<i' ruk is Motstrt ^lih 
.li<dnt>isi R' 'uga's ait kIhpsI to 
ab>oluik (oiihfuij'iAf 0 t I> glycital* 
a^bydi. uid k'«A'hi(Mn« saahfura* 
liOTi 8t 8'ynunkiiK'aJ tartioA aioio 
as RkAius tigbi ^apJadocss a^coitliog 
'< '«oi:casi; ryU 'thoM vismitosiadt 
.i\ ^uicosp^.ifi, dsibcy ttt 

ir ' I ' ;ft( vjf j| M«reo- 

► «» 1' 


tAabxal itaoafomnMas at c<U«lw 
ImL 

Cooioctrieal io o m oa 

GnABia^l ncmBB ii ( 4 otf* 
»«il ia the caBRpooedt laluck poaaoit 
a It C dwMc bDf 4 a ja «tAp<«ae 
^Fif. sX W« iM two aba fu^ 


p u pme teiAoallc attf <ihkr' 

(O it in* CMC} fR M ibt »am( ii|d« 
of ibe double bood ibe nomtf it 
teiMd a Oi, Wiiea they art loOKd 
oo oppmit vda tie uomer » I'oai. 
Cb tad iras rtoeiarun nr (1 m be 
THuliwd 18 diwibsiituied cvbo- 
cyclk tyvena u «bo*B in Pig. i. 

GtoaniKol iHtaen iJm oceor 

ir ftatarol orgaaiv compouad* They 


AWVRT im 
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C>■tl••r^c*t■ f.atw 


) 



Pl(.«. Cl» tnd T^ta^b'bwMIeu. Sr*iW«k m>b * r 
Oimap«p«ht Train |i iljramii^"ITiriiail 


Abiblt AUfc<d (It ifwit 

pf9f«n)(» u^K'll L.U >eU.t|vi,'IV )h 
•ncd $(<|B« mkIi vKinpicN >4 s :ir\'jft|i 
ivr^ifT af (f'tfrxHKal i^«fT>i;r> ji< 
•• I'ahli V 

lavuMriam la p«l«frrrK 

V nUu kmJl mokkults ihi i.i^ibi «>' 
na«aeniw in (mItiiht' arciBoiit ruk‘i' 
(■fVMUasI (« (i\r iisi t«' iiiiiisi' 
lUbrcocrt la thi, uaiuii ui iMtfnrtu 
OK(nra« <ih] lan.iuci' bai >' 
*afiiane4 ilw*'< <hlf^'tnui;' ili< kwH 
*>l»H>lip S' )* Ji'HMhbil hbkim, 

^ eLUAI|>li.. «iu< p<il\ 
nim«< iw ihikKkc b k'uivii'vi i.>i ihrai 
dMcrcAi (fpc* '^1S r' 
rhc <«ctMut|i« «>*iS <«it piikTMcri'8|i«i)i 
iMctiiM' pMvpMpvk'iii 'Kai^ 
aod (wiIki S:«tia. hr 'ii i1i>' 

nHbyi frvu|n >*• «no siJi « iin ii«' 
irWe4 <vhAn fliiia. at«'iu puiv« 
pKpy^ f t ha' «nnh«l iimijp' 'ii 

ftirtam ^Mrihuiam, whitr4i>i« ii> 
bfPilMfabiib iwlvpi^ilirl'jri' 'In' ninJivi 
ffoups irr nrrMiBi'J Thu 

rcfslaf **** miilivl Kuniii', 

MKh r* io iMNam.. kiaJ' i“ .i mbiiI 
plMK' maiciiii whicti bu& h' iii<^uldi'^ 
•«iw aniPk' <H Kha»« ifiui lilm* Thi 
«ft«itvi|i arm^crf<>«nr uf nirihy: jpoup' 
^ HI Kfi.'tli' 'Oftuh* IB d l>K> kiVtAil, 

rvhbcfy lOKCMii 

Kaiufal <uhh«r i' ihf us poljmcr 
wf ivafV^Ae iPi| X\ whi(l) i> i vnv 
uMtiil BBuna] 'Jl)r kf«n' p< ^rr of 
I' ■ haia Hrmle niicrml 
vaAal (lUItt^bhi. 

PalriiBru«t)nB Ilf r } hu(«slicni' 
kadf t» • pal^mo si'ith Osinhlr honij), 
«bcb (ID h*** either of iwh alceiiu 
mo inaafBiKalv of Roupi' shown 
«a PiB'P. Of ihi' Mfb rxt*pO*7bviBtljciii 

10 • ueefaT isbher ood hiMl' wide epj'li 
caMs* panlk) te iWnreS rohtyr. Tba 
traas iioiwet it held sod I'niilc inJ nf 
link OK 

tMOtfic chmicel compeonds. be 

11 pdyiiKrSs b*opd)i<nnt or <auill 
oifBk molecule^ ere rcupoouMe for 
some tbf *n»tt laierrMiiu eod 
ifflpontti fuACtina' lo sod around 
our lifi: A< prtrem soeoiiMs a<r 

(fTMiavrd eti f«gi 
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Krora fcrliUiitioo to pa^iuriiioo oai birth, the voriout 
siBg«< io pptgnaiicy are coacrohed by a ounber of 
hormones 


prxea of tniuHl rcproJyc* 
^ u«e mvQlvci both lAc aalr aJ 
femjle orfioiim la whKb IwbKr 
contriburei the rule |win( «r ihc 
'ipetiB’ Bdsiofbo donue (b« f«nal* 
giBietc alie gi)M Oir 'tgf' 9f evoa' 
Tb« uaioo of cff lOd tporsi (CtcMW 
^loo) freOTi I jetcilwd ovum f/oet 
«luth the ocftfiJtfB «v« 0 (iallv dm* 
lop* by rtpeoied iliviMogi ood ivdi* 
viowBi. la QiMt fiueioah, tbe onbijip 
II Boutbdl iflsidr cbe Mbci'k wvQi> 
•ad wbee (be insi a eve i( » espci- 
kd (0 (be ciCenM, but i* fed wnb 
(bo amber’* ovUk upio • eeema 
pcriM< Tbe oiammeiy pku^ i' i 
diSTiOfuiehiaa feoturc of nun' 
auU« fo* (bey feed (heir youa^ 
wiib "*»rfc Mooted Oy <itfb |Jo»ds 
fUftsUDafy (IwLi i» t peii 


of (be vepruduciiee tofurotm aod 
Uctaiioa u ibe ftaal pbAC ef tepem 
tbaeiMO frbov ta iMwe fttseii. Gb> 
Mir* IB reproduce lo OmaradeOie 
coaifdca ertoplay of Botaom* tbit 
( etfrol ibc *”-^**“ « pconn unb* 
n tbe Mek or ibe fonok body, (be 
nowbweot nd (be arovtbofoa* 
bryo vmbrn ibe ■crtn*i wb, ic* 
eapubaoB OHade the body eud cm* 
(Col of aeactKfl ef adk lirea (be 
BMidirt I* Tbe ImiiokiiJ 

> tiic oea dden m lUhiuK epOMSi 
bne Bualy ebe biioiea aapea h 
dienoMd 

Alak oiod «b« *-*- re^uAaetofc 

• Hmut 

BmB (he oak and fnak itpro* 


d(»i(ve syuenu vt whoUy depnidsti 
on boiffioMt» Id (hen ■becaco powth 
■Ad dilkremietion m' (hree KAictuK' 
dec* nor occB. 

la sialo (he chief lapiodactm 
orpa u (ho Cetis vbicb produo^ 
(be tpaiin ood (be nak lU hoimai 
(BrsatRoae (adiufen). Tbe UMi, 
ccMttli (^ BonamB tubula ia which 
tbe I f* are aad io botwean 
tbe tabula arc looted • ipeoialiieil 
type of oQ* kuiwu a the 
ccUe.’ Tbeae edb mcmc ueuMcnoc 
Otbei tbaa ibe eeaiia« (be a ca iaar y ea 
erpoa are (he asaal votde aad pm- 
tare for eemu(a» aad epididyBia fm 
tbe etorap of ’pm* AH (hew 
fbaA are uadtr (be intueacc of 
toteacerooe and ibeu cecrocion eidv 
baaJ astutUKct of epenru. Scon tn 


1>T Obahai* ai pfrwu do^i^ rrwvcii *1 V»»« nat C4ee>. 


Gty. fUmm USA. 



j« «pul<dynu to/rtt dtcret of nuiu* 
riiloa Uket plm. 

Uk* ienis» tbe 9 t*rj n i 

.QQjpOUlKi MtMi Mb k diMl AaoiM ; 

(yodMTiOA tdd wiftii? of ilv 
■g ud fiKKUcioA r*o btfttDMv 
.mirages abd pr«tetf«fPoe. Tb« «wt 
.1 uittpwij of trametooft follkln m 
i.htcbihcBtfunoM^ihr eggoowN. 
rbctottibaiioooftho^ggukn pte« 
«iibia tbc fotok bedy imkIc a 
.cruaurc b»o»n a» t>tr 'urerei' li 
aMa cm of tbe fernbied c|g wd 
njnirariafi aud (re«ih of the contorT** 
<ik«t plaa berc \pori ibcK 

k<*o xruciuret there are ihc mamnar) 
gUnda. 

Th« tullielo* I'f (be «^r» with 
the da*alo;>ing U0 «cav<. 'om 
ajnguoi of iha twv aei imikmK' Wh 
.leh (ttni the egg partodmUv 
shed (ovukatien' ib« ittUKk' iioia a 
•ttgeture Rmiwn w tbt ’cotf^ luieM* 
wbich It the rntjet 'guri' <'l «ht 
.'VttO|«ft and prmettctMK 

'Hterold pr«dv4iiien 

fb< «Mioc«n, »tAi|<n and 
Kuatorcre I'oloftf t« » pinif rf eem* 
(lOUDd) Wtowfi II (br '*tr^w>»‘ All 
teretdi hav«i •commotibrxMfwtiwrr 
-a (yrioMnthMphfiuntlirm iM' 
bleia wKh fovr whK> b» si« 
i^rtm ia tbr f\t~* riag and Gw n 
rlu lM\ 1'hc 'Urnidt vr fenned 
^Otb in Iha trNtit Ad tU mary 4iaJ 
(be puhwaf ■>{ fomwien t' NOim lo 
^(vch. Tbi vt«p* of TArt»oiioi> ^ 
NUttinierlttO m Hij ’ 

1%« pJllUlar^ glaoil 

A( \be baaeot btaiD tben •> j 
'mall area Iuowb o» tSr 
lamua' fretn wbid* a atalkMi ergro •* 
‘Uapcnded Tba iinr otgwi' kiiowia 
aa tbe 'prtguaf?' ind d t\ ibt t'lkr isf 
(ww of the rodacTifK glutd' \X ibe 
sody II can be divided (Ho (brw 
rorta; an auuiot, median and a 
posterior fian. Tbe aarenat pan. aloe 
• Usosro aa the adenobTpophysn, teen* 



tva aaiyM*. 

Ole I i*»<n«a> .i a»omM 4 » h *aerwjo Ihwiimmm» 


u» wt huiBjm' aiik ig whiib (bn« 
«wiWni ibi AgagMH ef >hc eturgan* 
’n«»r ihi<r Sornetw^ 'orcibii m< 
hneam (be a'>«idHr«phMt‘ anJ 
•hea on Ch or hdcoHAg bonaieM. 
b<K or Wwoiai rfiaubtu* 
mene and FrelonH Tbe ptodMaiaa 
aI »prnn> •« abe iMk k oodri ifat 
««mre) of PM and JJ1 •«(! of 
ibrm OH ayow gm wally doriog and 
afiet pabany PSH i' tbi oaere 
•inpenaH bormaae befarr Htwal m> 
lunif i< obtiieed and I.H r% oaor** 
sary and hoa a doownant tola aAei 
(■ebetiv PSM b.i^ lb grewih of 
lb luboks ar (b («wia a^ LH 
a.ii*iiieo I' nearmorv fee ib pre- 
4waiMO of mob m hor m oot Roto of 
piolKtw H c»«e •d wir n on de* 
fifHttfy know* 

lo lb ««ai7 K o PbJI wIibA 
hdpa giun (b ftilidn After 
>«ulaaiai) wheo tb ceipiii liMun 
la terBcd Ui acts on tb «xlk 1 / the 
Mructoae nd iQdm^ to teoA . 
•nerr ortoceo and pfo mai aroee Bah 
mII ad FhH on lyoerfiaoGrily 
rwteca and afta e«whria bi* FSH 
baa lb oMia rob before and LH 
Moing a doDUBoi rab rftei omb 
na LH pomiby ocn m ihc k ydi g 
n^hanJ aacoleanr* in ib oiak 

all 


aod kniak mpaiivety bj Hiimuianak 
lb adenyt «:ydiM nuyme i«ikaied at 
lb inner cell biloc* : V A.i JiA tgrt* 
be wkAkbiMns «iih ifie rt<«T^ 
(Oik Mr <b rpKihc hornniK' 
bOMcd •{ rb oil ivefbcn Tbi an* 
zytbc twalfb' (be erneamen of ATP 
to eydic AMP. abo ii the 

(«ond mnntngrfi whJch in turn oeri* 
mea « pa^icgiar praam bnire le uk 
aceioHOd fbrm TkK inKyme pi^ibly 
•etfeoiA dMkitcrol Ki2i a hydro- 
tylOM and the ptignoeolQM lyntb* 
taaa (O on which eouecrie cholawerri 
10 pecgiunoWeo ;8 eubMarw produced 
•n lb pathway xf ■tero'd synihane^ 
ti n alM poiaiWe ibi LH ttigger^ 
(be raltoet irf 1 preaiiglAuo PGF, 
wbdi u a MnoHh tbiock Kimularini 
kpHl CVidc SR S«pt. 19^9 rm' 
ponrble for tht aceteanon ol adenvl 
cy do H. 

Tb mediB pod of 'he pituuary 
ha M rok is rupeodwciMO. Tbe poi- 
lenoe piruituy>aJee ksnom u ibe otv- 
(obypophyin, la coeipoaed of icrvou' 
rlcfoeitn wbdi arc conroeiad to the 
hypotbalainus Ii produce* twu ha* 
nueci of tthKdi one blown u ib uiy- 
toctfi has a domnaai lolc in eaproduc* 
tjA (tocteonrhe atmi» and main- 
tnory glibdN 


iiccrr tab 


v.lk:^Ck KblMWIRK 



(be cuiu ufldijif (be ibAubv^ of uf 



Hlf. > IUI««whmIu 9 '•* 
rafMMtMe eMi|p«f*»fnai levity 

r^elreJ vf I'M! I Jt kM 
leerelien 

’1‘be hy|ini^.ieiii» i' tbe «»mn Im 
«efWrd)in| iJie xvreiHifi •M |wwd» 
tr«phiiB freni iIk pt>> «• it ut. K 
vi>itt)iied J» in ennyibtouKty iiw<ni4c\ 
seritBbheeril vecnpruNca uwo ■ to) 
<imll ipue. An tiKrkO'bte iHtetber tt»i 
venety of Pmh iw<» .t Ireai 

different peru of tbr »r«dy :ijh 1 btn 
ibey eK reeeivni, dii^Mdrd And d«%f 
ueoi m duieUr midt <»hKb ue 
ift (he fomi ef inMrveriMe i« ibe ew 

eui pen* cf ihe boJy 1 r» Hwomn 

ind egt|MA| swuifi;* Riey bt w ik 
fenit «r ficrront icspultn Mvtt 
or chnmw <ub«riiK«» ti« ihe Heed 
ytiom. lltr Mi«iier picwccu7 ja >w) 
eoAneaed with ihc hypetbilmw* by 
•By oeevoui onseccioB * <yHai 
of bkod vemh cwutm ilw («». 
PSH (dcjiii^ eKioc or FSH-Rf, LH 
rdoiini fectef o« jjid pew- 

lapiin lahibuiof tiriv «< V(F trc 
mifioCiciured is ^ecMrcwd mu <b 
cb< hypMbitaBws end m peecd « 
to the eoteMf ^lawry jb tespooM 
to fneMfee reaivrd mhi i*n> <«ie(re> 
the rekese of (her s^xibi. htwecMv 


A>l lAk lekiMnd lea>4» tie b tU t t d 
la be aw peputo itaoeeMichuHAL 
PSK IU LH-tM m * pt^m 
tJwe^f le be ibr veiar witweect 
iheufh ibere n mac ceMceea^y re* 
eerdine ibe Mbi. 

Ptedbwch »yrt«A H heiiwiOM 

hsh hnfiB,ewl bM e beib* 

»n «i6iy dHMbF AMAofwIeshihe 
kvrl «f hceeieo a m (he bedr tf ce^ 
irebed Tba deee a « ihe 'Iredbacft 
«rwett' which 00J orhei itr, pae*u«e 
•r tfpMie* Per oaApk. a^uivi 
iMilbech ACChBAHSw ecwi wha •• 
nceu o( riihu i w i e idri er U«f^ 
beeWMwe in Meed wrTfMi rrleiear^ 
Iwtea te tw Kcnied fiea the bppe* 
tellur er hewnffi iMoi (be pRui* 
arf I* be rekMn; Pwi ue t feedbeci 
eccen whes (cerod er (leptaM bee 
ABIM t»hbod C—CT e piHttre««eai 
Thcee BOpMcee md p it je c fwedbed 
•TXwa ney be ef thcfti tytA, (k. 
'V«t le^'t ’eheei tap' Md die ‘ehn 
Aoec tap' aeJurt iputaii te (he 
taf tap tadhedi >fH«ai tk berao- 
BA wheeb er« leAeied (he lerpti 
ptasdi. for esvaplc. (eMTMenefrw 


un eoifig eo (be bjrpothtltmu* ifibi* 
bit the Mcrniea ef (be retaiiDf te- 
len (heaedvo, it m Known ti ibeoltn 
^lert tap feedbtA tyw d aL AU cbeie 
vjiKiiu epeme when the iertl et bCd* 
AQoa IB the bed; becamce more or 
In* ibcn (be raiml tad. 

SpcrmptepeeMl* 

Spomitioteanii i« ibe dc«dop' 
moB U eccumtf is (be lubv- 
leioflhetevii Tb* dcvtapcotnt pro* 
coed* tUoueb erverd iiaim end ewb 
ittfe rcpc«M«ii> « pvtiodaf (ype ci* 
<dl To usM ib« lUfs OM dier 
idoinef tbep tre primordiei fonocyu. 
’ftffnunopQ&it, prUntry ipernitayte. 
•eceodtry iptfcnetecyie^ cpenneiid* 
ipd swurc ipciOH kn (be epididynu'. 
In ibp ipcrmiid H^e (he de’de^ 
<iM« oGOMi tbm|b ip ui|ef. Th* 
lOlenoevefiMt fnidi ear iitfr (e 
tM(><r re^uircK difftrsai he f aenee 
The ccarenMO uf pHmerdid pttocyte 
i» Npeeaetoftab* to lecoa* 

dtt; (peimaeyte. MGaediry »p«r 
Aateejrte to eperaatid and ipenntiid 
to ipena oard (eraawroae» whkit 
iitadwartea c€ ipeiaMtidk fiem 
Kepe 15 to Id (e 4 uim PSH The 
uA i u ita of ipvnsuoiiuua to «pa* 
Aaiocyte occun wiiheui ibe aid of uj 
•» hai been found ia (be 
ertw* fldiure ritadiac 

JMe of MB hamaonae 

Tc>to.:eeBBe i« reepembk fbr ibr 
dmhfpam (be auk let arpnM» 
rrewih H^bau, dupoiioh of roiM tod 
imiei (Lata which ecPM >a the Adr 
wkh the adeeot t£ puberty. 1& (b 
feaaaki (be otrotea* tad tba profee* 
tonae act oa the fonale r^roductive 
iiaa at difeaa ilaa* of (be Mnd 


SCIBNCB a£FO«1&> 


Ml 
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eycte 4 ad ibo hel^ tbc devdspsaac 
afbofOaad Mtacrtexual ehwMrt. 
Profeftcfwe U chid); tlte >*wgvw 
ofprcpMkcy Md i( is <«seatid for 
iaJrid cRibUshmeat and epnniu«riM 
of (VKUCioa. 

McmOm] cyela 

The oMiistruaJ cydc it a ^am* 
terlnie of (he prinaM aad it di&n 
frora the s«ml cycfo of ot^ apecMs 
■ K ij aficompoied by ^avy bkad 
dig. The «Biir« eyck on be diviM 
mCD iwe pheara, the pre^ovularory and 
the pQit'OvulaMry phase. There u a 
high lewd of FSK w the 
of the pro'avulafery phsewhea frewih 
of the oeanaa follida tiKca place. 
T>e felhdea atart Mcmiag oauegn 
md in level irWuaUy m«a umO htw 
before ovutacne (here ii a aharp ib> 
create la Ice ewiiini which acta a» a 
■tiBuhs for I luddra na« in the can* 
ceneratioa of LU. LH u mp^aiWe 
for the ejectioa of eg| frees (be folh* 
clea. There ii i«ne (vurvvmy ebow 
the siechanhm of (be npturr ef iha 
follidei. A«BMtdia| » coe vw*, the 
LK aeaea mere prc|ew<fOBc le be 
■)iRheMi«d whteh indMM pe» 
duffioB of e aellageftu^lfoe ehijw 
thn acu eo the ceUagea of iha foOi* 
ruler walli end rente* ehen te 
tanaihle wh^ch oKinaiely rupturca and 
fraee the ovum, lamedierdy aAer 
evulwioQ the fdlkle form a mC' 
<ure, the eoip« luceum. TUa 
Riruenuo aacretei kifa a pru t n 
of ertrog en aad pregestame which 
preptrei the ocerine bed for the 
foniliaed ovum. If (he ovum u m 
ftatiJiaad. the mpin lutom d^ 
gBirraww after aoetain pofod ef unie 
Tbia outea the mOmtttm (the well 
of (he utene) (0 brak ewieg to ibe 
fiU of (he atensd leal. Aa the tahib*- 
(ing aciiea of (he imeids ee (be pitui- 
(ary ia raoeved, (hoc ta aoiflCfoanln 
the eaaceuraiiea of FSH aad LH 
which prepare ilr fodkJei for the neki 
cycle. 

HcraaaaaJ catealpri^aij 
VhcB The ag| I* ftrt Hia ed a did^ 


9 * 



eif. Moreiowra aeO ib* aalaatnaarr a> n/«t**aao 


KM ttaMgl cwtaiaoww. 11 k reg- AMteraai l•(Kanlam i' Raowe at (b*.* 
(Kheu gf gtacMiee ceopnaa of a aci 'oifiaiuatina* ne eabtyoAic iiauc 
•Cl el «eapla •MCfMiaaB» bc(»<«n 'pedatMcd foi imereeiiM with tbi' 
pnina hoaniOLi ihar u«aiarain» ihr gimn of the ftachet m the *treph> 
«arpM tweuia and nemd bwnMar>> Maw' The •mpiinwlert tahee plae* 
ducctly cu a cH i Cit wnb ataui* otfy when rhr uktua ima a muemuni 
taucaco el pae^act tl*(g. i'. The wauMaed oDOdttloo by (be itarcri 
fcriilMd «9i«iachev iiMlf 10 •NrwcU horiMoe ectioae The fill of lee* 
of the werw. TW paumifann or radii dne^ vw occur if lOiplencatlon 
ruabMMag phyweal loaiic «i(h takes ptacc «M the cerpiaa luteiipi 



Ma^e. WmUi^ of Ite Ma plaenral wall 

$a> 
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ijmnAUtt (0 •«eref< eKr«|ea lad 
lotenoe. lit tent rpeeiet tbe cn^ 
hJKum tcgfgftaB i$ imionised tbra^ 
l^t ptrysttcy boi A scben, iadud- 
iQ| ibc hunuB*, (Dice and nbbit,R, 
wKmd MaetioA ci lakra up bf tspe> 
cialiacd KrtKtwi taowa » ihc 'ph* 
Mfiti* Tbis or^n boidi (be i**^!**! 
ud fttal Duoe ta eleae ontoe and 
ibtov|h UuA «nmiK Ac meter 
|ivr« nourulacat («the Muc dHran 
feiniiotL Tb< pemetUM ef ewpo* 
lueeuB ad thereby ver; hipb k*<l* <t 
aCkimdi ptc«a( (be flKsxnid bke^ 
tni (e o cotf . Ib csm of pnwo ihe 
wrpui luieuBi ii uaiMiiBcd ib cactp 
pr^BBBcy br ■ bermaac kKWB ■ rte 
etervDic |eB«de(r«phiB* wUA in 

.IQBUBI II kBBKB H tb( ’BuoMe ct^ 

rieeie imidetreptun* Ai tbepliciara 
imx ind diftrendiUB) ii eeoera 
more ad Aere «nt«t*n ad fmnii 
tmae ad tb. mfccmi ef cbvietee 
loudotrophin decrtam u the twe- 
lien rfih* e*/pu« laceum i> ukaBW 
by (he pUcbBie end (tete i* bb ^mbci 
Bctd re fluisnin \te evvaa Umbturt 
The buiMft pUcau ii*e predme i 
he(mene» ebe *buma ptoeeMtl 
Lwicfen’» wtMb teipe devdep 
breein end eho poeiibly ma 
cein the eerpjt luteio. The nenidi 
■Idi the preerth «f lacevi iMi rabo 
plice le eccesMMdete the fm» 
ad eho the crewth tf ib« otannecy 
jtlindi 

The plaeate U • ficiAMiisf erfa 

■ It II a odecrloe plod in e oiaU 

paAafc Tapnhar in iii it eemteM 
tbr btodmnieel prepotiec ef the 
ewT.pitAury end tte cerpM teewa 
The fetui ad tfie pteceari ■< «e 
eleedy lerudrad that they eev edtes 
tensed « the 'fceopteoaeal eoit* 
{Fi|. ex SKriol, j plMSCil cMrepre. 
II S 40 eted IS larpe pueabtid 
dutiBf pnenocy bui placeace elea 
GSDae* namiteoure n. It pfebaMy 
Gooreni fitedcserel i» fiTfTimlnir 
ud ibea ce pfcpimfwih. p«- 

pencrane ie (sneened wo dsbydi^ 
epteoAoeteToae by (be feete e^oal 
plod, the fetel Irrs iba edA «oe 
hydcesyl or OH prpup to rbli «cek 


Co the pteoBenddMR ifl » careened 
neoacrial Peetoenne s (be her* 
Bane ed p op ne twry end HiiiMy it* 
onn fole n la fedwt the wnenlar 
coaenaMn «d the taMrn ad theRby 
p c e vae ii g the expglila </ehe Ann 
preoBCurely Thii ■> haaeea le the 
'pro^ieae Nntfc’. Tbo* it eaoie 
oMiuvuij leot^np ebn ihcoy. 
Kscaial eetn^a hfce e*ma atm- 
poa nAice dcydajBai ^ the bb> 

f ipanry and ahe the ailwpef»tl 
cbopi that taka place la iheBBChar^ 
body. 


*na Biedaaiee lae u lad ta pa>* 
iwhlan a enO (M eery dcerly wndrt' 
naad. TV aeiual nioglg ttea laiaa* 
W lahav i« ae* dear Prniniihlr 
(her? b • Ml IB neretd keel iwi 
bedoK pvtontiM OvyioaB, (be p«* 
tanae piwtefy h o raw n e nbicb n 
•aeceed deriap panwKia. ipeadeBp 
end Mrofihat the eenosatoo edihe 
aeenn end eidi etpnbeen ei (he 
tea. Doop ihn pceiad there u • 
petek telasetaa la nhiA the p el et c 
beeae bicaaelcea ripidend (be binh 
ceaal n tnlertid thmhy BabeBp the 
vhak pracan eoier Theae pebne 
aiedilGiiiaa arc tenopbi eboni by e 
bar an a caOad ‘rtlaan* nhaA u 
praaiBiheaearMeodiha ptenwe. 
talann awMy acts ia caponoMB 
nth aoapA.hccaaly tela efe pea^ 
dplBate IB pntoiiia hn baa pit- 
AeM. 


The eacmian af aeft fraa (be 

^ iV 

the tea b taeen m Taetska*. Pra 
pietcrene (Sfciber wlihaucpa pea* 
poa the aonaay plode deeap 
nBocy by ttiaoiiiB* tV plo- 
dsV dooa a Anhif . ^lotey 
ibi ftn id [ri»nnai bill ndih 

lacna ucraiio^ hsIasiB 

rhe ante tnm ia bm aaiaa ed 


dw 


taaaiieii ii broupte about by iaSutS 
nifbhnpTbe iiKkliai auaei e lac- 
Qte tmiennn that icinb efiotiA uD- 
pabea to iho hypotWifiia wtedi 
lOKTueii ifie paaceiwe pinitury lo 
leavre ocytociB TtaJi honnooe ua- 
rab Tie tbe Ueod ureais to the nam- 
Bory plod vhere it cwis the cae- 
metMO ad putieula type cd cdh end 
«adiKa BiilK ktaenoo. 


Other ea^erlneflandi 

Severe] eadocnee plaod* play 
aiaar raka bat they are aoc dlicaly 
c o nccr a ed mb f ^ a ud atooa. Thy* 
(aid, pocrea, peruhyroid and Lbr 
aditnaH take pert is edhaiop the 
diStenp ondHioBi impoecd by prap- 
nofy. 

The piorel plead n enaitee eiu 
deoioe orpn Tbicb pleye wsu rale 
la re prod iKt net. It ii e mall pioc 
conr iheped aniertfe MTuaiad la tba 
bru ad lacietea 'atHacaln' Thii 
iittmoff ii&bin joMda] teieiiea 
^ jBfiraied is 
the dark while It It lahibired In liphi. 
It ha been tern la labentwy eaimiJii 
ihatoBliBueaapueurrtolIpbt leadfi 
ta paaedai wapht ad Hm laflreaee 
ladKHiep resaal cf iBhibKory acUa 
<d aaietanit aa tbea due to pre* 
leMof lipte. 

Thh a, >B abort, ihecoeiTD) idrw 
pradueiMs by hsrmene* which CBS be 

(Tsdied IB a praatcr detail esd ft the 
one time H » pranap lublect is 
which acw fecii ere eranlnp to liphi 
fraqueatly. 
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come, let us el woilc together 
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W HEN t penoe «<ub dubHea 
lives fw long yeai* ibcoagb 
goo4 '‘cooirel of djibetes", b< «f the, 
looser ox leter develops d>so^ lO 
ihe Ktina—the hjihly icaumc hjer 
ctf tbe eye vhich mikes vuis pemibfc 
Tbjt is kncm by docton B 

Diabetic Raisopuby (D.R.). D.R. pf» 
gressivtly nd reieoilessly redussnskB 
which uJiifiutely results in gross rteull 
lots or lotsl bliodocsi IW QuShty 
of dtibctic ceorrol don Bit seem to 
improve tbe downhill cauise ^ D.R. 
fhc condiiion wu uokpow je ?sbs 
hock, who BMl diibeitc pwitBCs 
used to die before ihe dliberic refute 


hflsphih ruatSBg dfcam diilintf 
eliasa ibc prebleBvill eooeaocbBet 
appear flsoBg aO woiaas ^ ifac 

Ift dateec pane a the thaffepr 
•f iBdaa cBtdn ik A roiBd slew- 
dewa B the nonge. 

BiliaBiaw td bob iBpaet B i 
eaoty peovsdiag AbI glueeee 
TW uam <«0s caaoet get ghiwae 
threu^ (heir •eOa, wh* gets thraiigh 
caeasi ga aieaheiicd ca pravido eotf- 
(y. At e iBwfa Biy ■**"^*> *upplT 
«f ghmao iheaugb bod voiihs i4 
iceiBMlBsoti ia (ho Mood, «aua 4 g 
b)^ Mead vAt leveh 


eatagy suflen (be tooet, Iisulio it 
sieo noE^d to uiiiwi bl co peoteia 
into ghuBoe (b io a tutt of lUm* 
ucB). the ebieace of tsiobn evob 
akeraate Murai bf caagy ere doaied 
10 the body fee ues. Too low 4 blood 
supr eaa eiuee ccoa fTiypoglyaeasc 
caoa) or deitb. 

Sbcb einliiy ef body tmucs 
dopeadi Bi (heir eopieity to otilut 
raeigy. ta the S4(o ef iBwIin eborufle 
'he body pnoe to infMiiee 

The diibeiu paiiitit uoabk to Aght 
•ftfectioB iheougb preper uee of energy 
odea blh i viciib lo u. l^et exploms 
»h) tubotuloiii ii so oafBfiaon imoni 


BIJAYANANDA PATNAIK 


Dihbttic retlao|Mth 7 , if 
Ikfl uatrcAtcd. CM 1 m4 
to bfJndaeah. At prokcst 
photocooftulorloa provJdM 
the belt oad ooly atoM- 
ingful imtmeot ior It 


DIABETES 
CAN CAUSE 
BLINDNESS 


lethy could eaoM blmdaoB He** 
cvoTi todey by r^ular kahciioei ef 
iMulin diabctio petiooti eon be belpad 
lo live to npi eld egc. tJnfbrtuaettly, 
yipNoMraiDgikauiio deeeaec BBsto 
'«lyc id piobkeffls frr ihe diaheiKV 
the most disturbing ef tbeee aastved 
problems being D.R. Vi(b (be la- 
criBilng Inngrviry ^ (hr dnbrtk parf 
ents (brough tuodem tcBdial Bra. 
ihe niBobcT of diabrcio geiag btiad 
due to D R. IS iitfraung rapidly. 
Aa s ruulc D R Qas becotac OM of 
ihe mofii imjioneru eaw«r* of hlus^ 
nRs tn the weeion eauotrwv. 'nte 
proNem it slowly mumiog ducurN 
iBg proportion in Inde (oo. It it to 
spi. 4 ioUy ifooeg the tubtfi popuhnoo 
of welMivdo Viib our public 


ti»kf ov et bew pipes ia aeeat* HktJi 
Bcaai IO diaM out (be eacaes of 
wam, (be kidacys tract diaiaag 
ghaoBc thro^ iBiae (augac la 
the uriM) wte btoed ghKuie ksd 
fia«» above (lo Bg ps tee biBIwb 
of btoad Vbj h«b blood levd 

dtabetw COBB (H yisaglyiBia c eaao} 
or death 

The bvte. the cAnI koMbbo 
for gRieese. am bojig i* a pabae 
10 ttOR ghieese wBhoK (be help of 
landB. oaaot rcte eog^ donag 
leOB pcfiadt, B wha mb is hiiiigiy 
tad wrtheuc feed 7^ ^airic fall ef 
bhnd i^B levd CBidte AO tiwuet 
(he body nAa. The bnia ubld 
dipiM e achui valy oe ghtcoeo (er 


diobclki. 

Tbe laedcra iraaoseei el diebeses 
eias ai : (s) lupplyiag laiutaa by 
lalaaiofls. 01 ) coauag (he Bae cells 
((te calli which pr u d u C K inesUh in 
iba laidy) M product store ioeolih. 
M (iii) (MBviog the ioiulis 
fna konraJ dBiructKai. Through 
(BO or loore ef thcee sxasune tbc 
(Actfva asioual of iaiulio sviilable 
ftr utiliatisa of gluoec no be 
r^awl 10 apprepnaM level to ihst 
(be calls uke 17 glocoB ia eufficitBt 
^wiiy fae weeaga or "•«*«***‘^ As 
• rsok Mood levels fall co 

OB cal aed glscee e rio leaigs Uaki> 
•hroegb tbo bdoeyi^unAS bwropict 
free fron npr. Tbe caee is aud to 
be ufMkr csBir^. 


Df B. PsiBil.facraerif AmaK PivfaBer (f Opbtetaabvy tr Ac UfiHaa Aad Mrdici) CcIIbs. is new Hrod iha kutas 
AME'Un. 2a}) Sethk Btews, T'Ww DAi 





tte Mdeif ): t. nir m iki 

<r0o 4 ' S) n«At^ dA the ffBB 

oaB tf dlabctk MtHpahj tt tasM F%. i 

ihit the f^am eat ba p» 

MMd « me nviftid <«IM » hw of • nw fawiri^f mh^^m tm at tim eatUea eS mlu ud 
temaudf, nmbi 4 donai 4Ma») Mfi t *! mtmpt te tampemat \am in ahriotoat d» m «ha miai 
^Itt only AlaraiimMlitoerfw forthtlMhafMTtn' u puHad vp ouaiot mitul teach* 

mtat umAiI Tutet tm m ktt m TW reoM. Ite beam,» ptemaai am- 

pOHibk. p itei te y a ctai^ • tm aatf ^atk mtmwm la itc UA w IMC te feecm lanw 
cb 0 penaa lh«. «bcatiaa| Heed bj aei mrmt^ Mf ftttatia to am ie» of viUm 

am d «a0» is ite capilaT «alh m Mtai hUtdam. 

WhM happeaa ts te mHm Is mi ^enel tmn e on* l^gn bmva 

dtoWM s> Hmdfinsil bmtet. TW srwly ... 11 sf dtohHk wrtsipadff 

tettiri tete mtei ate ea te 

DkbeOc ratlaepachf b m attm hate catfHself (H^saUad ate Na p ia VNh as a caUen i cawrel 
opntew IS tetehe a aerta H dM* teh ihM apnd qaaiUBa at toimai ti diataaa, apadsOf durtaf tha ftm 
pssea AHfaa Is (ha radw shM tacMlHatevatea That >makbH fm jmt at the teaaae mos to 
uKUM^ late ts pm fHuai lea at a aaittm iht bamar. Thaae Hate teteep wiseperhf Mb &a9iK«l)'i 
teial paaaaoate hteteiH Tba ear* •wte m mkf leah we (ha aws* whiA (aepraiaei laai apdif. HeW' 
UiK «d the ami fiisIwiBlal «h» tiva Misa wie a dmm e a os (hav eper» it w quire pmiHa rhaitebalc 
Sm uka pte a ate teaH Hite wr te ba aoaaad (hraufh (ha kid* ysiiBiii «ba are milr ewueaad are 
xtmdi Ha ofOkeia te «H Mf « tecamite (wtei^d) •■ idfciii»ffm a iklte *anayrftka 
ceMsa. •aw te «te^B i>*o> ^ r^*** ^ ptea Hom Tha ntee diabaiaa a; he 

ia< is (ha intiiilii Kalb af tha haoarrbape (HacHoi) she tha las a e da n d vkh diahaik 
Mote tada oaU apotesH te epe (cloea bacardte^X HiiiwiBk;. la aaf me tha da 

witop lines aa tea asaaifoa WWt la&aal eteoa ipeoaftf la aaaatebeaay imbtete ^eva 
(Rf. a). ThMteh (tee seaHaad tha eatenl «b tetteitesa datm» tehane retieepsihT. Good caeml 
«afia bk»d ate oa late m <a ttm vWas. tea* haasrteia aap be eslf ef sirrfwl bdp. 

^ HteoH^ (bte tea ^o* a aaa aarieua te* 

ad^) ate <te« stem (F4. 1). paicM te teirei wan, bliatew AMM (as asr^tel) saatttea 
Thi mlM^rrteii i i lniia fmfi Ofias tte baaoshafa fa ahaer* » sol ndsepslhf 
tel). Ofs aoD sn* iH capalliaMa had paidf ae Up ea aprsve amea. 

ataaa dm — •siihi aadtead 9a atesteote> tea haaanhafa A sohar of f sa Hw i l i bare fesn 
(Kf. 3). Aa a fadHi. te leite, da* me agiBB ate apte, aaallf » cad is la« no teisAs. The te* 
pclate ^ note ana, Intern astas« Is tea ef tea. If te teaa pacaot aee« tea a: (i) teiteea 
the paste os hted am* soilahaaaafeteaa has*- od feed a^nte s tun {tp, r«ls> 
pBMhlf (tea^ ite IS* 1 ^ a paatetefaBste tfaa ba* rates C, P. B, K, B ate vKitef 


scsNci RBas^im 


(^D. 






Iii; (H) fp«d«l dlK (e.|., fe-fr w . 
pfoutfr*nA An>, fM) dn«|i 4flfco* 
iB| UflBd ]ipidi (* 4 ., hi^inai cboliati 
aeihddlsg, ad 

dBAbni«aAircad>i (iv) a*iair^ 
U/ift (•.!,, amdanX («) twBww 
and aoiboiic (e^,, ikrivd, 

Mreff«ne«» cttf«|(A» loc iiIt^ 
•tofilaA Dca DwiMiBi omh- 
ttdroaraseloAk DUsibBi). 

Monly haciMiB bC pwr ader* 
d* ibe diMf4er.tof«rb(f wnfe 
bdt BftfaaBd i p paBB cb , cbA «f 
(facK BKdioikM bm b«eD lavsvcd 

(bl MMBB tlOK W be kdtiMtBtf 

Girdd. FirriiT ftr fiidlTmii (Art^ 
Bid) vhidi i w (9 be a 

ndodBi lipid d tp Bi n a (lie BBoih, 
oibeiB ba*9 bb dsn a 

tbe (Mn* of dtsbffiir rRMpstbr. 


• dtfsM hadosrydhcf a dt s bwn 
wtiaapsiBy ipeosDy a* boh 
dHparea «■» olM (hr prdtfmdvc 
rypa^ N oi» n g> liacs pwiii ify b i>g 
■Bccr sf 4 l > * I ' Mtanai 

ikadk in dnmcocB sbuU ava 
darb ubIbs (to fitil bRKa> srt 


Bsnidt Ob«isa(p» «li> it a an^ 
asl; anly ad pmb^ hsm^a 
buacBBi. Ikia,iu» to nai 
poaca^ Bba • pasa B toihly 

•flbed <br abantna rboc^iltot 
tnaaac be adaved a e 
M^toet cf letoacd am. 


tfito 

■ 


thealT 


Ion d «nba Mac •dd«r toe 
uaiBai B0f obe^aed* 

vab iiwTmrnc c^enace toe ratoi 
cmuaad ic iapreve. Howner, it 
m> tm psable to saaa ato 
OCMU 

tbe paMs'* bf D.R- n 'Wbii ae 
^ isaienc pad vWas^ 
Fa b 0 v lai^ Wh« sn toe rMn 1 
aa tetosg’". ac Tbs rawa •«« 
■■to' t>) ^ aaail pn^m sf 
toe diaem N agt ad tosr^- 

toa, ti m anal; padlcMble, 
(s) jari—** Tuia my dun um; wc 
oaa eas the mad piaae ebafa 
a viBBliad by toe Mbitaekflin; 
ad hemne of oaopkiiry of 
lociasj ebafn a dtebebe icOm 
pa^9 ^ vHal eeaedlato ea be 
Koaie. Tot * ii rtiilinaty aaa 
■rytoa toepodm toaald taovife 


Eapesac ibe eyo w p ided deen ^ 
tf X-r^ asy lodoBe too cnvrb a 
me «aeto. la a d^aw M 
dibi ilTuni m ctoot imiQoo ima of 
mto u i totrily aocotoctoie tom V 


H f> 

ftoe • 


^(toofiBy 


• k ♦ 





Ite r«iM M B 


iBtmli. 


^ «# OT «<IMM M • 

m ««« ( e«) BBand m tlv mm 

«(B»tapktf Bc 9 * iHi oftB 

Vta) ■ pnm nifa v ikiiui ia • 
m l«fe^ tel IB ii «ba 

c t* abB liB. Tbb )i ymbli dm m 
4. te ^vte, « 
m rtda, fb* iBte mrrmd- 

m> ^ tB CLMdIj pte 7 ^ 

th* paiimd nrta i« oBiim aiifa 

MM tamift ia (^itaiaa by » 


TIN 


diM m m teuaite by 


k LASCa • 
p u mJ c*b« mbB 


pm 


All tlN dcu (taNafte^m wmt 
cflicciid md MilTiiil crtinOy by 
the Dbi MMri« Ctete-e 
petp ipaalHii ad mai* 

oaa [amhtmMmm) ipcMbw^ le 
bul^ial Bri. TBy te tht 
mm Mwimd mapiNR t« pmif 
m (B taiamia. TWir 

••rk WN nviMid by • 

MKy Adnary G(wy -4 pawy <f 
spaabKi me l arf ad le tB ndy 
(A octe ate ic aa «wrf ite mi 
nMable obteenvv NoAa «mi cmdn^ 
ted a aB 1 loto. TW na 

ftrnn pubUhid (m mtebtbe 
fsOewiai: 

• ' TbeteeeifUaM n dW KW thr 
<tea {rm^ «< dte^m 
•ertea vMnI Um by yi*\,', 

). If lafeibtN the p i p « 

VWMtlM ti dMhMk 


N N* « ibe 


cnefnJ-**** 


^^***"*"^"*"* ^ iiaNani liad fdi ■ifil pil 
TB mm i^erav ac «f pber^ aperaad reria Ntfaa cewM be 
catBncN )> m Bstey 'be amly 't) epea # pm*Bfuleia uai 
faead Mad meh vbMb aba in m dun>baed m te lave Am> 
i^eitd le tumm *itm Un laaai mttel inn «U amt tbv 
ibfM^ eMKrtt Madat ctee tbe uated Nee ib ew by m te i Jl D^ the 
«y* ly ekmauii tbea B^te tei Md MlVti. 

«a>cn «l Mima laaterbite ihe (i] Mice • Ateie pnat mb 
rob ^ HtaBm « be eaaBmBy tamywby nMy eanieei eui la e 
le Baal t le am , jae ibaieyy dat ufbi be dea at aeda ibe 
tB »raO (ted ted aacb aB bfcacn. 

a( be ate ac « the laif '3) the rena aA dW be ac ra^ 
tea. Mioe the ivaBa Cer the apBtay bei e peer Nattivicy m e 
i ih iea A u cimaB. The aly wiy pact <d 'be Beae. Tbanhre< tbe 
oa ca ampt re B a a 10 ram tdeeiiM datracaem td iheu pmdy 
tbe ana uad (bypMC) rpM tocBeami mom ii net a dn* 


d B ae 

M a be ttraei 

t ad sfeacee a 10 

s if Be 

<ae «Bm (he p 

eiai dMea is ome 

ad tee) 

Bteed btee 

(be irama bed 

SCVNC¥ hUPObfU 

















b«&aimd.EbiMliaKMiaBi«<vtNiI •ifv tftdti ffttm- maum (bs poM it 

Aastke could te di«afbtt|. li k ftmmctatt pb«itnf*f. Ham tama m fhamoGo phwo y ophy. 
olwiTc idviMMo (bu lU ptUnta irt wnu T— (WirniaV «if«ll»> 

IdbcBod tboot cbo foodi «c ««d oi laduf «ipdhvi« md Wbw a fatfaw «f diato m oimi 

aot M feed, upccii of ob cnuacac oanoMukr mm or? owbaed rntb do «» help hteMlf ? 
iadudlat tUf TNUfMBC *Kb pbeev ■—tiiif daruy (Fl|. jX S«A pbet^ 

gw ju ki laa. F^bK ndw m uapenoai pm Dwhwk naioapotfaf oppaw 

Tm boK tbot bF boas ccdoimoi to marmt lod odaqwa aad p«Fa— « d SkiM ^ la 

c^lmad abiwf cUo uatuicfli k cboc k rhwanfnhrti dlfaw Mhidaili. Vvy «fiaa 

balpa to t i t p tu oMftil aiaios (m o Sodna iuofacu u odpe. Wbta tialoo ncMiia fo^ tUI tba MU 
loaf* pokdi U Kmo ctf dMdei is U k ilbBMiod bp Uuo (iboR «ta« o^ac^ im pm^maA too ftr. 

tba teia of bUsdaop. iur. doao It loafib) bfbi ■ mm o wtom SIm ibe Mufci ai uwisMt poftad 

dialAan aufib poMbilicp? Tba isfav o paAo« fnas apeemn. Tba au^ Ml) la te bcr tbie 

ia ; (hM|b it ceoaldeftblp todueai auaco *a cuploiel) Vb lAa M«ttd \ma is tbe dlacoaa pa> 

tbo cbBcoa of bWadaaoa, It deaa M i«acMd lati wto ou dy K h MiaBp ma^k k ekv tta dicbMe mIso- 

oliminw the poadbiUtp. li te bcM asd oaatt) abMaapd iboaib lid- pothp oiat be dpaaod at tba ovUcat 

fimd (fate wbea tMiad early k aaya. NomaDy the ^ doca « kol of ndM la 

ai|sifcttriy alova ck pianep <£ lolo cbc mioa ood ifa baoiu. Hop- ■or^BtMcAla i rmw t T^r» 

diobotie nttopstby m4 hm yo Biu am, ia Aimma oodbav af the lHe» the loped ic^ a dPbBic 

prepaoala (prgapecu) is »—>iiiiiihn blosd ««bt m is DX. the Mafe oiM h Co pi < 

pod «Mos ■ ftf btfBf (bas tiM- bo^V cwMMe (pip 4 X The by a '■w paeialiii « icpla 
at at an ad leto. dye bWo a laiaAoi os is the blood eStraeli. Ofas « a aery oariy mpe 

aeaeh or leefeiaf ost to aciis (he the tlopsso map bo aaMod if the 
Ph—oac— yhi fnp oyh y sa os nflsi e* be dMMMDy nauebiBd retao li oalaed oslp by w oybt^ 
sMapfCho tT M nwa aka 4e OfaMioBBp bfbc of at a bso a r op e (m Isei cvn i to look 

nfhftalwnrnpr dWit. Whts > apo- Isas tte «yi^ do OMdesod oariw. 

Brfore ptaflstaf pbewcoopdeDOD del fasdsa cemi (CMore to phe^ k h duon^ fhmoooaee pboc^ 
0 oaapkes piecure of cbe abeoMak- p^ the leaide ad Aa op) ia iiaed pphy Ihei (ho mUm a^ ttae 
dee Ia tba raise It ebalAed by a with raabk s*«™ • oke ’ the Bomotef^apalsdlebiiie aatbO’ 




pttby cao be d«iaa«d. Bvudee, by 
wd: pluMc<r^by eae <b hee^ 4 
pswositKQVdofLba diataKMDM. 
Sgch plMKopipta htrtnf fv; uie^ 
IB uwesiDg (he pk^rm e£ tbe du* 
cue vith 41 witbent rracoax Aj 
luch) penoOial study by diM)ra^BCe 
photography is a elem thi^ (0 d» 
CryaiJmapy liMly etrrcsKty 
lo« toDperctury C-^oX) probes 
(cryo pcoba) hove bm ween*- 
^iy used CO discDunge or ewa pM- 
ducr regmeoB of newly ferfMdbtaod 
vmoIs It praoHSA lo bo a rikablo 
eapktBCAT to pbtfecoiguliDA 
tberopy 


VlirtvM o ia i o/ y 


A poTMCi wiih a Buam vurtaw 
bM»errhagi whuh 4oas oM das up, 
or wish a dubeno iDObhroai la 6<«i 
of chc reciru or 1 muul derorioBM 
caused by rho cootner>oa of ausb a 
lombrue u s o co i d if id i« 

have |ot toe edvaoced icagr of 
D. R. for effouno crtvoeac. lately 
a tysiefo uf surgical tochaiquoi have 
beer dovolopod by cha psooeoruig 


atfn ^ iMfa p«ta ia tbc field b 
C ottor Cr of CditeM 

Koter Maetescr of Deikoa 
IteocPBy ^ Ciwie, DvbMi 
Giuiln UanMCy af 

Cbcip md K Rkd ^ Uaw* 
«)y Bye CUs. Zvi^ Beate. m 
cDcwir^iag aabs of yw^^vtatuo 
uii|e«Ba oreoBgagedtb batfoag ilKoa 
soaaio^ bopdBO aaa- Tbo blee^ 
filed viuesMi U om sed wAad 
away a tiny bon "txCt ebr 
rBBMd Q c^lBid byi 
fhssA Tbe iac niacv 
0 * <U) by mu9 iciaaii ^ 
by sfiaod a Ki w fi ie w 
aperaneg Bsonacope. Pvoai 
tba baptbii. Gaa«, viaitB la mb*- 
red « aa amj aa ye% by vttitos 
surgery Vbb 


vrsdB. 


coebM^ (ht (tadta mt baiMd to 
sw p e oaa. 1 a lado. v i ewou 
n «My gtfuag iiaa mb 
lo wBd^^w Map be 
ciD OM oodmaaads iba 
DMio af dffniispur af diabocK 
rottfopatby aod fioda 0 
lolutMB 10 pcosMor «tme M, 


caigiikDBi provtds (be beti aad only 
■Mtt^dtra«iBs)i. VfOceaa lurgeiy 
is ck eoly tepa fis iba advneed and 
(ndiPonaPy hapsku oaa 

TorAar raodlag 

I Oiabanc letuopoihy Study Bmb- 
areb Orotip. PieltBiuary (Upon 
ae BSeets af Pbococoaguiacioo 
4Mr. J. OpeW.. Ii; CUi Ipyf 
i Deabenc lUciacfMiby Sn^ly 
fiaaa^ Graap: BhocoMagubdoa 
TrmiBcBi of BraUerapve Dlj. 
bok Inioapatby, fr«u. ^awr. 
dead. 0i4imy^., b$ I4*l0d, 
iPTfi 

) Mayw SUiwMfcefiibt O., Lighc- 
maffilMliM, AMd. dafoiarat, 
n J. rpyp 

« ObB, £..JafiBR 4 a, 0 . aod 
•BAioki L, A l wdraMa it 0 / Ao»a< 
at Mrnmf&iy. Mcoby Conpaay, 
Sr. LouH, ipyi. 

j. PouHk. B . XaU. K m4 Chul. 
t; Oy apaty m t*» Mrn^mmi t/ 
MMif Aomoptf,^ praamd ai 
tb XXXIX All Udia OpfatbaliWc 
rfBfBBife, ibb. iplo. 


DNA HELIX [Cmimmd fHm p4tt M) 

DNA could bs "forced iste" SBS aaarfanroby oaacc amuaua Bond Aart ONA lofifaa of kaowo baie 
ceaflguniiM. oiBOsaea. oad by tba uae ^ arwv s e ^u^OB, ceuyded wnh aor« eiaci 

Ic )s hoped tbac tbe bdii eacoa- baig^Ml tada bka ^reaalwMO <f ASgy cilnlatioa data foe the •uious 
wny ihall be finally resolved io ibe ttt^cryicalatneninsofe wwy of Typea cf IWA Knesurca. 


SCIENCE SPECTRUM {Cmmmdfrmp^af) 


n» sod, depending upeo the 
tfaeiwaa.Kkaathei bstm w *np' 
ped io ssih or bocb* Large aaacti like 
moths lod butrerfhas, oitfieco. ed«»> 
caa, ate., vtndt cos eba web 

by tbeb (WneiBg, an at aaee heov^ 


bih^ by vcBed v^bi by tbe 
ifMcr. S^lBiM4,ifMtDi^ 
cd iaaediotafy, «• eBBobad m 
•h bm Mt taM. Tbe igMlev cate 
iba liv^ iiacei B laMR U (ba vfy 


sc gao frBb foadl 

A44» Xtfl RSBMAHI 
2 >epR. af Itthgy 
Ai^h Admlaa Uvaamty 
AJ^gri-ffiane! (IfP^ 


AUGUST HM 


m 



Btii have beta looked apeo wfib fear for cmraHooi D> P. JAROLI 

which may be the reaioa why so Uttte le kaowa aboot 
ibem. Oaly la meal yean hare their bIwiDadleali S* B. LALL 
affrkaltnrd aad eceoomk importaaee beea reaUaed 



F or WBtufM hvt hen «f«M 
■ ouKd (cbIidi efonaiwi 
vuliioo, Mr tfid b44 Mea io nn. 
Mur kgi^i, »«dMa wd iMcn* 
(yio| im/m owiag Mute piycbwa 
ufl lialMd wltb tkMc tmoMk ta t»> 
gripbical dMtrihiMu lad popa^ 
ma dyDUBka bin npvoea tkr 
MOMid lagew grdcc at atmoalh 
Btti M oABmilt la ibw th«p 
htve ta ocraroil eu, t bed; eweed 
«itb M or bair» caaant bedr 
ptftiQK, oaB«oodeiMd r«d bleed oic- 
puidea* fQBr<<hambcfed been viib • 
dlitiacr eysicaK ead yeaoue drail^ 
tioa,«ed ■ diephn^ between theeeek 
eiid ebdoaituJ rtfiee. Tbe ftseke 
have fuAciioiMl mivurr ateede. Tbe 
peelTua ef tbse itanA i> pcnli«r~ 
■iilUzT ei IS Tbe cue of fliini {mt$ 
pfSKm p/ewaa) end 
•bdoniaal u in Rkwufeim A^MEei. 


Tbe eaBbee if ibeec fliode ncr verr 
frew e liaak pair leievml patf^ A 
fbUd'efea beeveae tbe bedf eed (be 
MdmbiceM pawfMm, Mpparied 
bp fia&i aeidei> ceaWei (beee 
—(0 OMfce e aea eia e aceta ec* 


b«we (bair dailp oedw ei diA froa 
tbAT TOimin eiiee vbere (beie ov* 
bse be aprbuf beCi^B 50 - 
eee «e ac*« a la tbe oae t£ ftfad 
Mei (cgatiag m audei dWft, date 
pits eod cecalppew troa le (Jdapur) 
at eeeeni tbMieed » ie eaee if 
isees(00 coKToAieepteeiae 

Hamm, T^lmm 
laafimmm tot ^Mafuae M*) 
etaeb roea io see bate, reek 
vwae> ehmfloaed baoa. bm 
jvti, mm mt nm^ (File. i. » 
od 4>. M del^^ imatpoiae t» tbe 


roeatiof ence bw<B> *ub eacb moibiv 
of tbe neM oecspriaoRi peeitioa ea 
(be tree breed ei ia (be eaic of Spied 
tew (Fid* s) er iDeberiet ea cbeir 
perdtof lilee io rbe ebaadmad dvel* 
bDfi w la Bwrocbiropceci (Fifi. 5*d), 
tv foaedDd peacact aap elw nrp 
(•w n|i. 1 end j te wwparteeaj. 

Tbe busiaf ebilftiw ef (faa ake^ 
Gbaraptm km D» peiallela. Vitb 
ibw Biiwulp H^liietiCBtBd ogVk 
iece i MC eeaeot ipecea tbep wa a« 
oaljr able (o loease e ueell prep (oi, 
needtare) but ebe chaw it aad wr it 
la o(id«af, B?eo (be beer of tbe 
BeB'oade radar ipMne eenaw 
uiiiHiiii ia tfSdsicp ad Ametteo 
«nb (be lauary a^ww of haw. 
1 b to iiMitud Ia luBUfld 

•ad Wfmire of prep* It blM teili(em 
aaei iemw id iho dark aad biowag 
baV to (be reoetiai sta with e 


Dr, Lell ki Aim. Praf. «f Zealecret UWimifr O 
Udeiptu UeHw«i 7 . 


. »ijawc; Sk. JvV » mm mmrn a Zeehtt Own** 





atrkiiMe dcpec oC tccattcf TW 
fiM, « ibc gehcf bisd, 4 i 
ast hm • echaioouee Moior tyitOD 
boc fatve n mac qvwmI TiMfi, o» 
pM vitb chvp indiiory cad 
teotorr afpviTui. Pood pf fftw D CW 
of bon riBfo 6oa Mood of rm*- 
bnitf t iuhidlat bub (04 «foputhm) 
te predaTtflO oo cnbo> fiikei, fnait ^ 
nrlouo kiodi «Ad flowor Mas. Ei- 
toMvt nMrpbBpbpWotoficol odtpo* 
liolM OR Mta CO loppofi tucb d^wt* 
taOlsf hibicA 10 tbor wiom orpM 
Oftd orpa optos Pnut-oaiof bou 
on cfodjtod witb bacv tbc opaci for 
tbe dtipenol of t«eA. 

Aa oti i ui i cl y iacricaco woo! 
orpniiuM onaci 10 bwi. jbvoIvia^ 
cewtiar locsoetjoft bcivoBS OMJn 
oDd tcoialoA wluch fOKbn ico pcA 
duriQi braodtcf uotoe tad mob ofcer 
RmocIdi um of bill on a«*CK Msec. 
SorotiBiaf. vooaltwioBi up o meo 
Wich froo UM of th« potCtMBI of 
(ho fordinb *f« cetmoMB bitcma 
aiolet ODd taole* tad yeuapf ■iM' 
b«n of the Mtoay (Fi|. j). Mokt 
ON polniiafiM ODd "**■■»-«' 0 
"hma” of taaoloi. Than n a 
hiontchicol nitooMhip betwam 
mka ODd faeulai, Uoaiarad aod 
prcput fmataa doaiiaace o*« 

Md o' r^nducttalr tlWMfat fia 
realaa. Thi» behaviour i« laaite id 
flylap taea tod TophrMw hDpiiMr 

Ceurabkp aaiviaai on dbacaie 
with caiwkdrnMc vanUtatkac. Miiai 
af flpinf foM chaa* fcnnafai «d rha 
tree ull the lontr icate the md 
af cha bnD^. ^piktim aeon 
Id I ceD*D»>lih« CubioB wich aala 
aouDTiDf the feaalei fren the docul 
lido. The fOBOlea m (mped bp the 
■alee with their owuih w ka^ 
the baed ia peticioB. Make 
ilM ebbrso the temha with chair 
poEifban, uaiof ibe difita be iirfui 
rap. LUta dep, tbc p-*** ii ef (be 
fibrealuDe tppe. CmoMdrasr a^^ 
TBima jA the fwrule !-*■"»«■ gciu r 
TO hold the poD^ ID p o aitk a Jbe aa 
eiteadad durvioe of tine. AUee 
aad fhiMlei lansiodad id iuA a 
imaaer have bean obaomd bp the 


auchai ionae edflpeag faan, Tphe* 


iaiiiiiii. W. A, ViMD. «d F. 
Kthca (rpp: CoimI Wnnerp, 
TI&A) obaavtd uceelodad (cnfula 
(iqp pm A*iB( char aoPR poisd 
of bthrmaioft IV oopAaeai pau 
Mi<9> iMO a iBBa ef p eehp e 

due to n the 

MVinaneaul oaditima. 

ODe eftVaMpe 
fmekt of aoMO ipete. 04.. 
tiraAu app., it cd mre tpeenoaoBOO 
Tttftvtd froaaihe aalachmap aeval 
oa ID a nce p c i rt e of chow fsatliL 
The pane an atak CD Hiiaa t/r 
durwim ad «• (Ua fatik* 
napehilaT. I* aamp ipoon. cepok- 
iiBA lahd pkea la vnop fmiafr 
ti«B of (he 4$ tafcat fhCf letcnd 
•teaiha km Pe k ped mfkmmm 
ef the Uaacoepie « eahihiied bp 
iDVfnl epoeaaa Afier heeoMMf pep' 
•OBf. (ha Imolca war off (bar lacM* 
oeCMDa With wmim md tf » 

oochaae haw kaa o^pad Mat «f 
0piaf Ccaei (te did m( Ute» ite 
paceaiB buc r^aaiMd parchad m 
0 OMpD cm braadi, awDp 6iM the 
<^pm? af atea. Sack 
dad iBdMp n Daowte fhite te 
feeipiap e au i aiu . 

Id Sp.fl| too, the ttBe ^ binh 
of the pomp oDoa iiiairirtaa anth the 
daaUBpaPd frMbDp toMofpuevB 
mi MBp» creea. Thia oteri'oiiao 
te(B Utepw ii Ml eMaoBaDse wtt 
iha r ep an i of ocher tave acipi on 
60B orte p eo p aphxi t onea of (he 
— Id whoa fr«ii-«ap km •« 
fomd. 

SwfcfaDp pern* ms »aiD •• 
the sathu‘i body pnppsp the aaai- 
■sp oippka with (tacu wiwmb np- 


ftewaa, aumcMBi etc, aoesi to have 
•one bearuf ob tbs MoctemifiBt 
raiopoBahip dunap waaotBp a baiad 


mrp thn 1 

phaaa of the w 
«c te 


The bsmedieal, apiculmral asd 
COOOOBW IBpCfftOCr of b$tA 1& 
DOW (0 be rsliied The 

larp roost of halt asr huiBae 
aenioBtBn have, of late, bso conei* 
dsad i» be a pnoiiuJ heard. Hu- 
aaa map oonei a oimbet of toc^ 
BBaa fnai ban. A varietp of fnkriK 
orfaDtaa, e^., vmwai, bacreriii 
apeepUaat aad preeeaoaM. eofoble 
ef eauMp diaaaMa lo man, have 
hoeD iioland fras ban tad 
ihsa are prsiaubl)’ when which 
twaiiidoiitenee. Itahici 11 eontmon 
ue km. Ban tlio harboui a winy 
of ODdepanHik hataUuhs and (hep 
the eerva s tearabla ettc iot mtap 
blM^faadiop arthropod vaenn, 
ihua eictblMluaf a biekpcal Mnh mch 
■OD. The rela af ban a ^Vaervair 
ham*’ te paraeun 

tmdt andd aiedp. 

Fna apncUiuial peiat of How, 
frimmim bate an a siuee a 
aoDp tras 9sU| slaaMve bs pot 
uDaaasaed doapa to fuan. nafipOi 
auaaippna. doc* pain olid octe 


■a dwiap mtf 
Ob bs Iss (hep 
tV rustic km 
momkm ef 
aela tep ^Raaes 
». Vomappsied 


vans 6tB (*3 a 
B^p.^hirt^tsm 


fa tamj ti the rosnap titn la 
Utepur ace s ckaa praDDsp te (ha 
apsano rsmoin and fet wppipi&p 
^teiDpwanrto human populetieoi. 
« Thrsc te (he ewbnak of unidwn* 
ftoddMoasiiquiiersii. Tbe authors 
have ebe er ved hpiap team aeer the 
wies curfNe kvd, dip tbdr aeuth 
end up wser vrhlk 1 b flight (Ftp. 4.) 
D n pp iap i and onaa ef (ueh bate 
OBSKDice WKS aDd an th* p ewD- 
Ilk aoune ef pec uDidcat ifl ad beakh 
haarda. 

Bs puss and puBo-anched 
•oil ia a amrs of sltpse for the 
prTiXhatfcm af pon^owds which ws 
aaod dsiap ws of (lit, the cSvtl 
«B srf 1 b Metiw s VBves tins. 
Ditfiap Vertd Vac U, (be “ftoiect 
X^tep** <ff the as. Ansp tecced the 
^KDCp oT btta fletad with snail 
iBCaDdnrp bombs and rrlrsad ie 
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saesct RftKMTV 
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rif*.V4. fcaitiyii rwtoa ^ ba^ u -- 1 ri). 

Wwf^ •timimtir.tm — vm Jaa*faiTfcbla<Jily) C& laabiiilii yaw •( 

P. ^ rtr «—M* x S*ae kw aa W aa acavba « )a4bf fcaa* yvb* a aa^bt/ wkU* lAin 

UM»a (CvlajQa o^bw Waaaa to' a 

4t^faiMM4bf aM^paakaMrbUbibw'r.laa^aia^iM* a T ab au b t iiw aj ’ « 4>»fc 
N«M <kt ta firtag bM a i«3 (4) 



gia> Bumben frea laopUM W 
aoK daoHiB lo aaB; iaqlliDeo*- 
r^rforidb bofibarit, lade 
bf ehillini, VBe fitted vtth hb«Q 
bofBbt (ibMn (be «w tb« tea 
b«df). Theaeadt ti tueb b«ti «b« 
placed ID «elb vithia • lupe <aa- 
CBBar flMh wbae lop waJ b; pa** 
cfauK, waukl op«a aad fdaae tb« 
ball. Ali|had bau chaaid tba 
anQ|, dreppioi Ui tosb vhiA 
aplodad (CoontotiM, D.C., ipre. 
U l Dapet. efKaahh, EdtKitba ad 
Vfllfira* AcUau. Cao^. USA^ 
Mud> tberefiara, oadi ta br lam 
about the rok of iba bit> ia tba 
aceajvtfii via««*via tbcir feu^*^ 
Te«a» piielvofoua {fiab*Mnoc), cant* 
voreuit tauemopbiioa aad 
tophapou habita, Thair rok ladudei 
cuapi HMaamic loaaaa m bonim^ 
tuni plaiKi, rraaiouMieA rffutbapmi 
ibd panaita aad lupffaaia ot laaact 
pan pepulauoai, eu. Ja ataay pani 
of tb« wofld bati an ODoeuacd a 
fbod. Pk obuiaad froa ihctf body ii 
believed to have apbeodkiac aad aaci* 
rbeumic pfopcnia. A ««M 
ttudjr aad eiaaroalc mukDga of 
their u eolaa a ia leaiet tpicai h af 
lipifcaaceiB reaate Gooteel laaaaa^ 
So> iltbeii|h buaaM ibw bata 
oa a e ccpuat of the ap^old bta, a 
Hsdenuadifia of tba *■;% ^ life 
of that ilnsfe Mrial mamTnali i> 
otauet unpartaacB m buib. 

Purtbar ladlai 

I Vunant, Wilbam A. (^) 

4 f Ml, V»i. /./// AP.. UadM, 

trw, tf 77 

2. Looeli, R., ZooBoan ia e ouu nwi 
laboruery laimah,, In /hufawAj 
tf Lithtrtnry Ammb (Bd.) 


M. U CHMdy.Pp. A^. ipM. 

3. Jarab,!)^ tad Ufl.S. >. (lyypX 

A <d asm (Aapha 

eaao af aaa-ptgam and pr^ 

5a.. 4$, JM». 

4 . lanb.D.r.aadLafl.S B (ipbo), 

Ovariaa ead aad pbaa- 

pboeaca af lactmat taria of 
Pt a w fm fifmiaa /i f av 

aieb (Mtprtirapem: MsBaba), 
did >db»tU- 

j. Ccimtaif, D. G. (ipTO), Baa io 
rcbiw tB hnfcb wattisa aad ota- 
B«T ^ ^ ^ ^ 

y»L 11 (6d> ViOim AVmun. 


AP, K.y.. Loodoe, pp. }tp. 

< Viann. W. A. aad KiUai F. 

HiKOpbjraolofy af (be 
cbiroptar* pean, Jeir Aferp ., 
H> »'P> 

7, Viman, W, A (ap 7 p)t Reprodue* 
tm ttjtmoKrj Bd tutilaterel 
pr^BBcp 10 cbiroptOre . }• 

Riprad Pm Syapattdn R^eri, 

Na ia> Se 5’))7 

I, Hvtduaioe, G & (1950). Survey 
ef cofiMBipanry UuwMpe of bi> 
laedie m scry }. The MofeBche> 
ainrf af vertebrue eoenoo., 
BwU Arw' Mmvo S*iyt Hat., 
pd. l-jM 
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tu*T Im NAiptrd M liafc cvta** 
w tnpht t>>MrT with *Q64ei nd 
viQiMii chMCfi tfi ilM ef cbe 

«vth Bt tbe Bi| BaA| bipotbcM 

wKiefi <R0Bp(i t 9 «iphJ8 ib« ipfr 
tm innnniiinft the Mivm* ftwn 
pniH**l eon or tataic (t|. Hvw* 
fi>«r, neb ii flat tbs eiM. AauflUyi 
emwrepba (bMfy •• e so* 
tial method cooamd by the FkaA 
npotefnt Keoe Thom tfl the oHy 
tW* 

71m MMotb enuiflueui precoBo, 
witb whkb at ire rnilier oa be 
tfeccivciy biadM wtrh the help ef 
alculue. In aetun, hovntr, cb«v 
we seeecel evemi erbieb ace chtm» 
teriiid by »gddtn rampt or ebrjpt* 
neei. For runpk, Btte 0 o<m a ■ 
tube tmcctblr bwt Kbeo the fte* 
vdociiy CTMN* 4 eeniiB IMt iwb» 
least iBi )a. The «etd emeftrofibe 
WM oMd by Thom (o deeoibe 
deu effeoe es i molt of laeoeb AiD' 
pee in one •( nore pt m neet n la 
French cwiurepbe caeteyi agi 
aeceastniy • eeoK of dMunr tad M 
snider thaa the EacHth word. 

Ztenaa Catastrepb* mMhioe 


caemirsfbea It eooMB of • tvsnler 
evdbeted due ■em i ad «e a woedec 
bemtf. TbedMCH pecwtdeiilK cc»< 
ira 0 CO the betrd by • d n a^ pm 
md een reian 6taly. Aaoibce #ei»* 
ia| pia n plMiri «r petal Z «« Ml a^ 
o ad i i ance and no eleick beadi ue 
leaped tiousd a la i reeftaoi (Ht j). 
OaelaeaeiMd ef ibe denie nfaed 
ei V aad «he other nd u one^ied te 
epemrXbeMia the bend. Vemep 
thane ibe todm ef ifee ^'tt 9* 
) on, or ■ i» at aad Mnuic eb ed 
Mi^ a ^ m 4 tn 
If ntnoitX ea thenaio Fib. l» 
ve bad (bn the ditc ednieie mHl 
Mi enhlT bn ai eouin peMa n 
httpeteooavpaanNB.thb paapia 
irlreeed to ae a ocaeiropbe. The 
fioiaia •hat the oecw be o» the 
ewTt FQfQ*. If that iifNa am* 
ded iharoeetaDla^p. Thel|Br«a 
^kd e . wend er tte 
MS • aad a lyiiwml ebon (he 
hM OY. h a *e Mit^ X 

«dBv« B ee tbeva la Pip. i, tbo* n 
aa laap bn then a e iaap ah an ti 
aM ii a en. 



The paiai X niovs la e no 4* 
B^aMSal pleoti nfled the gobooI 
kpece C Any pceqi la rbli pteoe as 
bt I Him maul by the artealaa 
oerdiaita (e, b}» arboe a end b tie 
haeVB e* (be cBBml paneMTee. For 
a dee cfipii oa of the a yewa 

It a amcary to ipeciiy aafle l» 
obiA i> the oafJe benan the Hate 
OY od OZ, t i* kaowB at tbe Mte 
Tirieblc. 



We non docribt a twpk dma 
iBi^ied IB 1969 by Prof. E. C. 2ee* 
mn iFip 0 , «lBdi deowcamee 
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Tbe evuneo «i (be 
eaerp vibe pointXiDovtt ikof ibe 

ijae D6FG » ibows is Fig Tte 

peior X is ovtide the Ngiga • tbcev i> 
etJj OM which (smepeok 

CO theeqdUbfcaBi peeMoa <^(l>e due. 
la OK pouu X is iasule (he r«^ea 
h ilwee will be rwe bubbm two 
poaitiWM of e^bbnm. la soch $ 
MM the disc prc&n Ri itiria the eri* 
finil onajoium pOTitseeL As «c imsv 
out frem B (he bu fniaimn di^ 
sppeen isd the disc juibf* le the 
sMobd aimAum Ir mef be sea (het 
■ sitioeeh vannioo hii produced e 
jump (eioot DEPG «ely h win), 
ir tetfe s sad b vsip thsa »bo ibm 
win be 4 ruinp ea crossing the 
re^oa B. 

The potentiel vsneAea mb be 
eiiusbied by metts of the CHMirophe 
mnibld M» which ii e turtee a 
(I, I, b) spM*. «Bd u shewB «•« the 
refMaU m Fig. 4 A*«ntnl liaedtewB 
on the cuorrol spM" C euti M in eae 
point if X is oBCiide the cosp Md a 
chree poUiu if it tt iiatde it If X is 
moved sJeng the Iim DEFG» es w« 
recBh P» the ipsteoi cea eolr uip oa 
*A bj iufflpa|fremihc (ewortotlw 
higher Andi if we rotrice bock 
ibepeih efXtlH piup wilt be meeufr 
cetod If b s^ aee 11P. Lf the posii X 
It Burslde (be le gi oc I ihors will be 
BO juap >B (h sbeheviownl spiff M> 

Thewirt eoKheMrfbco wbcoeihe 
upper sod lewv slMets Mi ew iao 
1 ^ middie sheet >e called e 
Md its preleenta dows iace the b«l- 
santsl plane C is the tenliic btfUc* 



pip, 4, Tlw ewp niMirs 

wSeteeiw ■ortell B O 


cmscbwB AkbaagbibeUdetine 
» s MMh can she btfireHiea m 
bn e fbarp pes*. feentiag ■ «iip md 
ihei » whrr ese hoe* she nwe «u«p* 
cnowtopbe- 

lafitkiwelly. tJie emp ce n n iH ihe 
hn Mar eppKeniens Tteeggnasioa 
MBheasM ^(ha deg ead other 9e> 
cin caa be eadsewifd bp (he dip 
Mtnerefbc sfffiff bp ok^ tagv esd 
leer laffCPoispoceeBditobehe w u e 
1 ft* iglBJH ee flog • an* vnt^ 
bft. TW ff*4d M ke* b* so 
audpibes(«iBffbct(raA. 2ewn 
has sbwwB pw ngCDsarp ea ippiplag 
(^B model ro obdCf^^Bd ihedpTnMB 
«fsb heeeibw. Theanak dspn*’ 
lioa efapotaacabeWbcaidicd 
wnh Ra b^ It B Ligi l sji d n tb* 
a^ Ae aabiUrp of ftep ^ 

(ip M wcB M (be of pei* 

MB rlon. 



Then gnoa ibe aamher 
beaof(beaffnlipM*Mi*e n lot. 


Tbe neasber ef cniarephe' depends 
wBlp 1901 the •limetnioB 11 C nod 
aoi OB (be dUBeaslee of <' ni' 
■pee«. H fsllowi : 

Duaeaiioo ef C' is 'A 
NuBibeecf eeuftropbn ! s to* 
Vhoa diiBoariea ef C 1 BBhp 
ibot* n oolp tne Mtisuopbe csJled (he 
Md cttiarcpbe. Tbe ^enarlcel 
Bgurc thn co t res p eedt to U is 1 ibeer 
of ptpff folded mih ill top ead bet* 
tea imfsces penDol to tae inotbar, 
WhM dmsMiieaefCis» we gatefold 
Mt a suup be M Stoll es a cusp eecieero- 
pbe. Wt have ilnndp dtectined the 
ga ucaa rleel ftfute coempcadiiig to ■ 
tnepanstrepbe TPhew^ffasMBOfC 
is j tbe catearepbes ere aoeeeaaplB. 
*ne sddkioBai taCBiropha 11* loiotni 
B the ssteDow tell, hppe rb oiic mV 
iBc enl i^ellapricuiiibilic. Tlwiwt)* 
low till hB bcea used to decipher the 
diviiMB tt esAs IB givwug abrpas 
The bppeboUr mbilic has bees 
Bed foe ebderasedng the wovp Bilge 
ebsored bb viasrag • pesreifui lighi 
through f i ust w J gls*. SdBDsre haw 
■ Igft ed the sAipne uebilic oiBtr^ 
pbe (0 piciblffis ioeelfiAg flow of 


ojcusr UM 
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hs^ If tbe C i* 4 

km TWO aier« cusntfte ka«wt« 
tb« hin«^ tho ponMk isfeilic. 
Tbe buRcf^r bn 6m 4 Md to aw> 
I7X0 offOMC) • dioordcr md* 

fcrod auifUr 6f iJalww firii md 
ywof IW paibtdu tatailie 

haa beta lacd utbafuixia proMsa. 
H^fbor dhmuatl aisD^ha o- 
Ntp^A^^toCoquiltofi** bmtoi 
bm |iv(e fpcdol otsa. 

Comipwalim cootwy el4O00M<y 
auttn^taat ikm aim « madad 
■odd. !aTi6lc 1 tnema ooBcfer> 
■ulM bi f Tbw puitmm C m 
0 . k, ( 4 fid d aad (ko fwiofalM fa X 
IK Bd >, For tbo CMfaidi M lo 
0va br if/ a>«o ^ fa tfa 
M II |iva bp Tfa 

fioofailatbeftMiaymfa wte 
ddlirearkrkoBudeMTOiatfa ofi^ 
TKA (fr M Tfa <ap atnipfa. fa 

MiBplo. it fl*«a bp 

Tbou|b MKCropfa tbiaiT Im • 



% f. faotu 

S K Cam 
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Atomic absorption spacerophotometry 
^ potent tool for mataliurgical 
industries 

fj^iTHtbe npM vowtb of 
** lutfidl iadwrfa lad (bar ca» 
pBttisu ia (he siufar, ifa «f 

npid imlTMl rMiro maM bo ta^ 
doKKiomod Duo to TbiH tfa Mp«- 
ioricj d a iatr^^Biil a^fafio 
om ooowvooail ws oolptifa 
(bad ii hi nailin’ a Wpood fai. 

Howevor. om itaoDld twmihm 


op ui^w w bo odopod OTi bo 
ifaM. oomc md iipiiibr IMi,U.. 

anmoa^Md^ 

Amm. ite mnwa sfaM bo 
robv. oonoiik Md Im ^ooive. 
If Aoo oimio ore mmuU fatfa 


oeoiUde tfHtrsMutil ntcrbdde, At»' 
Bi£ Aboorp ei an Speetro^mooup 

(AAS) le Buck dooct to ibcft. lf<Bo 
r oq ut we creee oIoiikbio] nitTsu, the 
iatroaMM 1* lU the nore onestid. 

FioM of iMtmwsnl luIpiK u 
oerp ooM wd AA 5 le mo of the loren 
drocle^OB; bw peobiblp w otbu 
toAaiqoe ha loa lusb 0 rapid pr«»> 
tb ■ AAS Airiai the paw two dea> 
die- Tbawfb it 11 viry uwOil fbr 
beoio^oi. crtmDelepial, loiciiliitj- 
ol, i^wulninl 4 Ad diuol leborw^ 
fiio. It u I BUM fa 0 kborourp ou- 
ipu)| OMOllUfyial ad moMrel ion* 
pfa. Ao ihn da« m demend imhaw 
Moplc proporoiieii ahd loporotioe, 
KWMidalioolevafer aeo*ehantu, 
bioJofM and Mftacer. 1ti veMiilitp 
H door bp the fon ihoi II dinwi Aero 
tboi fo rfawmi i« bo detomiLaod 
froB troe* ■ opprodiWe nne. 

HUMop 

IV doK of tdnh of Amo toeb* 
■fao Dop be mood bock 10 u eerip 

■ I 7 pd wlNO • 9 b pov old Bririib 
(Gtoofow; Moatw Thanw Mthil 
•rodird ih« daoMO pfoduetd bp ipidt. 
■RK. MO i 4 l», etc. Ik ippt the Ne* 
ttefad'i lelMUaa CT./. Alb«. 
■^ afa f M.V Mdiit mUioJ the 
t f e kd wM potMOoMp of •baorpTla& 

■ eodpta*. but aejor sedh fa ib« 
devobifOMnt i/AAfl 4 ofiolpdul 
Tool ^eo to Auacnlioe «aaiifi A- 
W«tab ud hia alki«iin 10 CSIXO, 
Diwiiiiw of Cbesaial l li pak i, Md* 
bo w o v Aonba Tbua we bod thot 

■ auA 0 iboR ponod, 10 conoa of aciaa- 
(fa dfodoptuMi aad emnuoieo' 
dso, AAS fa ■taWiahad itMlf ftiUy 
ood fa vlddp bos aec^tod m 0 
vial tia ia fhcwiifal aodpiia. 
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kkOoucHd 

dkve UNfitH 
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k^.i. 1 

Mam oofa 
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priadpte 

If ■ whuioA (a^eew o« aoid) 
A w pii w ad iai» fhme 
nk«» pUce. 7^ braib 

uuo M o C M nd caBiaqaatly n 
oiic cloud k formed coaumii^ 
moslpmrbepauodnte, l<., lo««t 
caert; MWe« beoiao MmpetafBrv of tte 
flaae (eva m ftUAMc, m itmelcM 
(•chouiue) ii eMfai|beae«i(btobn^ 
ibcw euew ia diScfoi «ieine<m 
«bu«*. Wbea lUf pQfulotMB atom 
I* imdined by t duncttHmc «pea- 
fic enagy «o«irC«) Ae ■ram lOOBcdi^ 
rely ibwrb rho — ndiKBe m 
i MUti *«vUarb ebvKtvanc tf 
the cdaJyiete (braug ifea 
litton. Tbe itaorptioo «f rbo eaerfy 
depad« upoe tbe auaber ef «ram> 
i.b. iti eoBCiDtnnsa. Thor«6f«, i 
leriei uf tcadtrd mlutieae ir* 
ptrued for ciltbrattM. Who frepb ta 
rody or iMrruiMit ii ollbrind to 
e parneuUr demu^ (be iirhmiri 
iduiiooi tfe *priyed. (o oiiDy 
cnmemi pmoicge of the ctamoie it 
dtraetly ebraJacd il properly olitee* 
isd. If (be Ifiifnimint le m 
•ophiKteindi xroftth of ib« 
kfiown i> mlciibied froa Os dia 
obtiuM by ruMUnt ibe euAdtrdk 

Procodunl eoildo f rtoo* 

Tho lOMruTMOt utiliMd to rto 
pufpoK u ciOed uojc ■bmrptwB 
«peccrgpheienia«< ]( " aiA- 

lielly of (be feUowtQi coopeoan ; 
(■] atible «Me|y Muice, (b) Paae tyv 
tem of fiaawleH device, (e) moaoctra- 
rator, {d} pfaoionniJripbor, 01 ^ 
(e) reodour lyitoB. 

A( piuuji meet of (be iiwdao 
ioHrmuB cwoiA m cr oproc o MOr 
(ouni OMTipulef) for coDDoUag eeet- 
oui penmaere, but the aaonol g«v> 
poDBUst mcioibeiese T^prUDBy 
requiromeiHi of AAS heve bca iadi- 
Gtied schBDBiadly io Ftf c. 

Tbe oergy eoufcea ueuiily ■ bS- 
low aihode leap or to etotrede-leu 
duchtrgerube AboQow Abodalmp 
or (he tube ceeuiw oely (be «"■ 



ne.L ttotjn Iii »«a—ef^eeio 

•bi^B heag ealyied oad tbo^see. 
(be Mmaoa tfitam amrnaa o«ly 

«bcbaa eftba elw TbeipBUtf 
boee ongdMe tnm m mmax pfooM 
md ere tboetoe of • aimlw aidibco 
ibo( ofebMTpina baa MoHCOMma 

toaa ueed ore •ie'cciytoe esd to 

(laa toifa >fcfylrac Tbat «a« 
floMO ee«tr otooB eanre ri^ of (bo 
elmma a be oaelyt e d by AA5 
Rmd ew divKt to mommvb n 
eto pi m ug aimoiuB oe«. 

On eccoM* of toe eowm media 
AASi n atf be a fa rod tkm tbe 
BtaMirVnaene oeed m be <d hgb 


a. Magk b««a ejcfcel eyeieu 

raelvug power. ir le mod 

oaly M Mporoto ibe rrainerifr notn 
logib froa liae* due to uapuri'ke 
!• (be acbode ead AZkr pe Pna 
V pviQj ouooAf^MUtof II yMd fbe 
dm pufpoK. Meetly pborennilDplicn 
ere ueod a decocro a . Tbe euiput 
Craa (be photoauhiplien ti diroedy 
peoportioml w traaiansien. In 
■ uaple fadewt ryetem. Uui a fed 
dMugb I liMor enplifia diiactly to 
« meter. Tbe ebeorbenee iigoel 
mey be reed ibraygh e aeiUi raarda 
m dtfital readout lywon. Febliria 
to tale npamiu lad nrvKure 





ADGi'or I 


sclwra woRm 





scicNa SKcnuM 


comeiMt tr« tin iachMled m own 
of ibc ianruimii. 

la opcntMO, lh« difiul dMpiff 
^jru«a or immt od^iMBd to leoi 
•'beo « bUnk lolimoa ia vpnfcd iato 
fli0« 2aro vilw laMna (bff •• 
ftburpTioe <tf li|b{ )• tifaa| ptoc* 
Wh«e itapk MliMioe Mfumd 
lA ibe tame, liffit i> p*nly obBarbcb 
by tb0 paiand im* ■*•«»»* Tbt 
MrpiMii IS dimtly proiiortNMl lo 
tb« asMomntm of ibo MilTie 
SiNOftA ot the sopk It cokwbfH 
•( dCKribod urlMt 

Both sii4t« isd deubk b«un 
imtruAtftt Ire Mod for tfolykiBf 
ili« reeiitiumu. la iia«k b«u» syv 
tew, the li|bi framthe Moip ii pauod 
ihrou|h (be tUme »s • iiqfle b«a (o 
(he monoehramawr ttd fecjQMe? 
M re tOe phetomultiplMr la (ho 
doubU boem lyiwia, the fren 
the Muroe ii splK late t*9 MMm 
( htf bm paw (Kiwfh ibe Smm, 
while the ioeead, aliod r tf ewacr 
bevn, II drouod oreued ii Tbt oee 
beam* eesibiAe beyoM the Aom 
isd (heir ntie teireaKally em^ 
pend. The c«e tyKCim hev« boas 
illeatmed m Pl» ) 

Oibe/ oaefbl laocfufliesee 

Maay metailuriical ibdwne^ un 
■paci/e|npli fbe iheir reutiSf nsly* 
ua thu I' ■ limp]* (oebmqw asd 
rlebemi ompie pirpeiaoen le aw 
reqyiredt tin rmiiMfTTTTmf of *pae> 
trum inteNtm aft key wd tedime 
Punher, n nquin* ttaU aiM oipvi* 

eK* (a ca»e of Diren RwAh 

(rofrepb« the operstMO esd 

tion It tiaple aed qwek bwt esu af 

(he iKtrusof is very hifb Avejb* 

biUty of ratable Haoteda la oMher 

prabloD 

X*ny flwronaee apaem>- 
maer it tfuiber ispensBi asslyticsl 
iQstromaii Art wxb ii>d«m«» Vene- 
tiliry oC (he iisiruBCDi tt /ary bjfh 
Somoiti hiviag At. No. yeodaboea 
may ba niiinued iqinAIy wib laitle 
.ample preparadoo Pnee of ibe lo- 
.(twaieBi and intard0ioauJ 


^vwbacfci of ihB (octaa^ 


*nM«h 


noara tyacow. cheai hi(b 
Kill a pm pnbtop fcr may la* 

dUKraa Pur^amg nA .. - 

eMild ealy be «^B«d, 
•bos wsbbci ef eaaaplaii atfBoKSdy 

!«•( mt of UV^eHihlw ifaw 
ffsplMieiaiiiiKf bw raAbahed iB plan 
IS sadmna* asd raamob Kstiiiiooaa. 
Larp — of roapaKa are anil* 
•bk far pwdonat f law e d wbw 


(Noa bw very few eie spew&o esd 
apecml uMrfemce it Urfs. Os- 
teydfaiNO n frequeatly oe«o- 
eery (s avoid iBlcefereAOe. Sueb 
tiowaesT u mually eaployed evoi 
IS poUrepaphy eJne a polaropaph 
opaMe of molvtfif cloody adweat 
•ate IS used. 


1.. ?«>IPOV 
Hmd. Wwlyuaa^ Ckwsm y aik 
Is wp hi Zheuun 
Nanam Mna/fti'rw/ IrOSseKoi^ 

fla « sMpwf • A11M 7 


S^ponins 


M' 


'05T af « an awsK sf (be 
Saa ibM M^sw (AmW) ar 
•bes tbabw «icb waiK 
prodwew kibar os daaw LsdMs cake 
adv awi p af (h* prop er ly aad 
uM ibois (• ibanpes (bort hsir. 
SospBiM baa abo boas as e p -^ 
■sierisi fae •mmg 
■s* Bw SH masy poepk 
lAsi (bn Mbenst pn p S T y af 
sw m (hibokai •» doe le • AoKtcal 
aotaiSACe called sapessn vbicb it 
d en ie s fr«n a Lkis weed ape 
eseassag Map. Tbe (oai ipraan n 
appbad (p ■ p«up of Mosnl p(^ 

paapeny of pndooai laabar or (aan 
*bo iliakra wnb «Wo Cbcrasially 
tapooia ■ detoad » oao af a cbw 
of gPyceaados af tagb ■adecuki woghi 
asd cbencicesed by bifk edabshty 
•0 vKcr wi(b ibe poopoty pcren- 
loK fbamag of lO oq maw rohasi 
Sapoaiao give a pocsiA ntouraoen 
with feme cfaloeidees aoAckofaibc 
eebsaoK toiog a Kiasg asribex 
■am agew and mtoy K. i ws be b le 
meianaJ ibcy to so soAce icaaws 
‘*~ ere *sddy totnbiitcd la 
iheptoaa kiagdow-n bw bees iwad 
(s be pceaeai la •*/»— y»o geaen ol 
lbs idmtv Ihwa HWsal langdowi 


Ski 


ih«c II en luler^ rofnrt of the prw 
eaae* af lapoain la MS'Cuetfnbei aad 
Kwdib. 


C^nsleal aanm 

Sia« •apeoias belooi lo the peup 
ef glyosoidK^ ibey Kaily uadarfs 
bydnfysn in praaenee ef nusorei 
adds ead yiaid owe nr mare 'upr 
(Atn asd a nan lugw mosey, pi tba 
aglycosa ooafboaly ijiown as tap^ 
ganas wh*eb an canpowsds havini 
pd y t y d i e ring syeienv. Oa tba 
bees af ihe cbanscat natoit of sap> 
pasaii sepesiSs art broadly cissaiftrd 
isca two gnspe 

<0 jMmde/ ipBa sii u are ikrivcd 
fea iba sane (otracyobe nng lyiceni 
K IB siuohi bik tads aod oidiae 
sglyos o es (Fmei ttarauM). Amesg 
(he Kpontae of this peup ara dip* 
(soa bsea fedglsve or digitelii, dsea* 
os fron diootBna. sanaeepiBaa fra 
sanapanlla oad ydOca, etc. Ibaae 
Hgcgeains are compoeed of ij 
ortKM iiuiis esd carry a v^nrobeiel 
ade ebais (Ihg t]. 

(s) rnnrpwMdis/teponicu era x)h 
( noM widdy dismbuted lapomat m 
plow lusgdon TheM Mpfinifin 
hen bean tsiowo fcr more (hen a 


V irsrc aepiHtnii 


4t(iL»T \m 



coTUry nd • |rcu vowiy of iJiod 
ton cimly iMlwed aftd eton^ 
cioiwd. Tbe osotber a&l rjpt 
Mifin madied lo • 
ffCxa ditttafiwb tto afpoauu. Tto 
(titerpmnd (Pi^ t) sape^ua* ■an* 
(y beldOi ce d'aiyrio imp- Sspoiio, 
vbsi beiM bO utfn idlui 

wub ca 5% hyd«oeU«nc 
DC Fuiphinc tad, uadsBoa kydf^ 
lyu la octor wards, tto cmipn a iid 
II bnka ^WB Mpofnia lad 

■upr pars (boiim*), ttonci an n' 
tioa of wBicb idcaetos sapa aia wnfe 
attor of th« oOan Btcahoocd paufa. 
Somcnmo, hy^rdysb «f a sifaeiB is 
tfCsaid wnh sasysa, «.|.,sSdiIti 
sopania wAd«r■ne^ brctrolysu wiib • 
fun|ui (Arfmtilki) prcpMOM. 
tiJveooe, laJaewM, flunrauc aato, 
ifkac, dcsbine**, fiiase oad itoa^ 
ooii ora the «3|hi nwii c«m« 
»ij|«rs promt in upe*** QosenUy 
sonroi Hi|u usits litood wiib Mch 
other lo o stroiiht or briaobcd diaia 
are aiuebad to s upafcaia to bm 
sportieulir upa**A 

Thsn^re qwiui rewptoan wtoto 
•re wall'kaoan os soaKOi of lopeeia 
CTibk i) 

Tto sopeejs cocfumsf plMi 

renal whoa itotoa la powdet fnP 
•(tb wwer ferns • pmstctt Utoea 
«c tbo (Op of ibfl woier kpor Tto 
more the eipMaa eaaioat, tto aore 
persMent ord nlMaaBys would to 
rh< iKhci Tto Mpeeia ii olwayi a 
mnturr of Kttpka plycoudrs lod 
hn*oaeopic omoepboui pewdcr. 
Siofle BTstsUiae sifaeia is metr 
wounrcrod. Oae of the eaccpoew 
•« sopooio from /Vraana mtoijda. 


The peaeipitocesl sapoaia 
tto bonm (to 
dear cstorcaj loloiiaa i 

oC Tto sman «a •« 




to fentor pwified bp etpaaoiic ^ 
pfocos of pnQ^BDM. la esc of 
raaaia ee ctooaopkyll-rito plaat 
aaenl, eto obon yracan af sofv^ 
tioa sod Milana » to to aaddad 
sw^. Tto wfoimm of ia hva ha l 
sspBBS orcto^^lB plyeidM is 
^SMWd OA 

oMwo fltegdo m 


I 


MfOMtM <■ (» 

fWNVMMala . 


toeoAl of ((Mai fato sfclirtltn', 
anbyt okatol. ooc eod. «th7 < oa 
tote, batpl ekatol. ppndww, ((titoy 
MtowDidwaa 

T s p aaao paaoa Butolriai 
psopertia it pc ml Ttop Iowa 
wte iwio* ead iswd ea sMar por* 
asatobip ^ rto aft aoP ead toaco 
peadwee • fmni acMUp a sll 

rypa *f raaoa to oap dtose solw 

noai apeaias prwdos toianipws 
of bkad Ttof ola paaas •all* 
pmic, I BfI finffi liif. oi*pntoo»n 
ptopertws oad oopoaip so Iowa lam 
choMonnl knh A apOMa froa 
oUalfe n npaud a s loipa aw rp 
labslem Scoae sopeaao ton alrcadp 
toto used a laaecDOda ead (hep 
e«a adClp to aad to tto feca of 
damp pawds, etootoea a loiou t a, 
aaa ttop on oeamc ta boSBto 
bosapi tod maob Seat ^ 'ha 
ban •ed mtotosatk ptop(*'T *' 
•s rtpofsed 'too loiaiDotol Ootica 


Totoc ST 


■Xf“. • 




W 

H 


P«. J. fcewciiin ■' MpordM 

Mfiasa IS rapoaMbk fer (he ceniute 
r as t ia o o of wood nfyeto p oa t . Tho 
f nan til sad dotorpe°* tif sip^ 

atai ha boee mpoesiblo for the 
toe old use ^ senrsl plont pens tor 
dceaiat tou aad woolkn dahei. 
One r» iheii vertini power. 
aas bad m is pho(o filiri menu* 
teiwR lad eho hsvs bees uillitod is 
aatoai eauhioa aibiliam a they 
roduco swtoeo teosioa. Ttop loaeb 
wtf wiih pm oiohic >m that use a 
pi inffive GoUoids in sprep dryinf 
of iw o Amd lUvaurito owtensh. 


ylridlK Ptoals 


Separstios aad feoktiaa 




f«p« W M'lW" 


Tto BsptaiB ccctaiDifif pitoi sia i 
Caul is powdaed ood 
peeesletai wieb oc mnated ^ 

a e (oshlet oppentos. Tto (ottf ^ 
eaisG. efio tto nswni of tolme ^ 
bp diitiUonea* 11 feoed of hmse sad 7. 
o(ba solubk sobetiDca. The rasl- h 
(Stic ikohohr ceceeoiro(e is da *' 
fihsod end is added drepena loa __ 


tors Rax 


VtoWksB* 

Oo 

Ttoer 


UoaUr 




SSMato 




TtrimauUdit 

Do 

SWroMit 

Tniersoteiat 

Do 

Do 

D* 

o» 

0 <I 

D< 


AlfC.'ST !•** 


priENCfi RMoamt 


^CIENCi 0ECTKUM 


The; ert abo UMd in bevenge (e 
produce » frwb; «flcci 

StpoQin* jIw have levcnl utpor- 
laoi medicinel iwepvtiA A«arv 
cmde> a seponia obinaed from 
CtnuOa tfienM (Hedi 9 raha 
M»e), la reptfud to camm 

d&cT apinat Wfr«v, v^Uc tMBa 
tepoma, flycyrrUnn obtavted frvn 
licence CHiddt MnAetiO la u*cd le 
the inecnent of pwne oka usd 
Mrmffttii Glreynkiae is ake • 
«*eK«eekBc ifut ■■ wwociwed ^ 
cyrrhjliK ii 50 ur roe times sweBCf 
thaa erdinery Mj|tr lii 
Burory effscit hevr hea eeafetatacd 
The dned km i of fonieoe < t>t^ 
•thi poi / wei; art used in 'ablei for» 


to tim(tface a ocakcaad hat 
tberqcisk acaeu; of ihe laso it 
Am td (he iniosiilil oi^oaic fly- 
rondCt dipsni* (oherv cd* 

vmooi tpeaea of CsMcesM ibe 
pivs VO the nvio mvtr of dteo- 
fMja •bch fim (he luniaf cm- 
lerial fce the mepufrciiiPe ^ har> 
mm a suck • prifaeraoet 
funnenr. eadrcfciB (swk sa 
haoeers!, fxffTrfrni. pecfesufeB* 
!iriBOle »«s beoiMn) odorol ceaiiv 
ccpm-ihr'pU*. 

GCM. Mi«a 
S.K. KiaaM 
W etisW A i u ie r e l l r ^el Imre 
for*s»v {VP) 


Salin« alkali soili 


S ALlNli aJkali we • 

lot I het lavelvB ? milUca htetare* 
IS India They e<air mUMy ifl the 
lnd>Qta|etic pkrne. in and and s^ 
oiiand arcts of EUiwrhan aad 0«wrw« 
in wid lAd wmiarid tapom of MaA 
isuen wl IB ccMat 

utLoe mat 

Alkaliniiy oaiii^ le vtk whm 
chetc is I h>fh dcfrce of Mse viun* 
tioe The proseftce of vli». fNpeciaDy 
eakiure, mafnaivn ud sodism 
caiboowe, pms prepmdwaace of 
OH <eni over H ion» in the tosi 
Salt! of screnf bown and weak acadi, 
such •» Ki, C 0 », ttd HfCXh 

on hydrel^t develop alW’iaty 

iNe‘-)-CO> -faHOi-* 
iNa'-^iOH- kH,CO, 

Since ibc ditwciiiioi) NeO( 
is fiewn than rhoi of (be veeh 
H,CO», a detniootton ef m- toaa 
re«uK< Under tuoi iM^tiom, sal 
becomes efhaJine asd mskiios my 
siroQgJy so. If scdnsi cvbeoart it 
pKtror> a pH of y or to d dm sb- 
convnoD. 


SDvneo of solDblt ODho 

The i^utab visa ID soak oeMu 
DHMly of *tnoi 0 peeponiMe of the 
CKisa of t odi am . caleWi ewpte* 
•HM oadthr ooeavt^forsde iDd nih 
fbmt fMion* of ivreoHiat ar^ 
the miaoa btforh<aif<. oebaooK ond 
■ooKc occitf ooly ta mmm eateunea. 
harhcDOte teas ore kerned a» 0 roMdi 
of (he toiBfloa of arhoe id 

«Mer Ihe CCh voy heaaMptaene 
M biclifil IB oeipa * 
ad bsathnove iosa ate lOiotTelosodt 
ibe rdvne aws of mA pesesM 
is a faciMB ^ (he pH of (he lalidiaB. 
Apptceiebit vDoait ( v lu tt we 
V0 OD be pr ewB l ai pH eolpei 
eboM 

Solikiaihin ef aoalB 

la oesd itfieDB. Itachiuf ad 
tnasparnsoa of sotaUe afn to ite 
eccBn B Boe to ooDplete m ia bamd 
isfM—. ladaf B sneOy tool a 
oBcioe aad s ohAt e vfia iwy aet be 
iiaiBfancd Gr. Tla <uas oat oaly 

SI 


bcCBBse there is las (uafill fv«lable 
10 loech aed tneaport (be uiD bin 
alao beouce hiph evoperonoD rotv 
Aenoerkik of ar^ dinata. 
vhdi tods to coaceBrne funbee 
uhs IB Ml end »n vurkce ssoteo. 
Rewncied dr*)BB|e is a focior (bat 
I at ally caainburet (o soJinieatsgn of 
iMl OBd mey lOroHe the pros en ce ti 
bifh fraundwei sod. 

Altai IcbObb 

AJtaliaeiBa ridsra ro (be aceuBiU' 
beioa ti eietaa|eoNe aediw in 
S«l portKlM abaerb and roioia eo* 
(tow ae (hnr surfaces due la (he ehc* 
ttwol chotfet of (be smI portiata' 

CokniBS and mainesiiBt arotha 
priDepat oiMaa foBod tn the toil 
aahwioe ood oe (he m chary woupitt 
^ normal Hih in and repent Vbn 
eaceaa teluUo tain accBiiralate la these 
soih. «edm fsoquoily baaeanet the 
dmnaiK caitoa la ibo Ml aohaOM. 
Sodiwei My be ihe pn^minaru ea> 
iioe lo wbscli the soli hai bees iub}«* 
icdoeii flUy baametamiMW IB rbe 
Ml •oltHSBn oonnB r» (he proeiplia* 
(Me of Ca*‘ and Mi” csifr 
peuads Aa the soil lelutioe bnocnea 
CtaCMUittad throufb ovapaoiNC or 
aotee abaorpiioa by plants^ snlubilily 
Imrs of ealdunt tuJphaK« cticium 
orhaatc assd mayaluni carbentu 
am afcta cc a od a J Bd they are pre* 
Cspwned with a ronrapioiilifu lacrtaao 
tn (he relK(*e ptoportiOB of sodlust. 
Uadv SBcb eecditieiHt a pari of 
ertfiaa] etdiafi|eotfc coleium aitd 
mapaetitBi it replaced by tediufn. 

Os r a wio T l rBil uB of sail n ffre i e d 

aoUt 

Thaaa problvn toils have Liwii 
p oo p ed into (i) taliBe> (ii) tiJtae» 
oltab, and (ui) iiB*t 4 luw »*■*» toils. 

(i) .Seta* mil ! h eaatoim a eea- 
(attU o iitiB of aeonil tcduble salts oAd 
ealy a sGiall amo(.iW of ct tancmM a 
sodias Sq^ soik are 
called IPtaa olWi saUt hocajM (h^ 
fins a alike 'urfoce iixTutractflA asd 


SC(E*<CE REPUdlV 


AUegffT HM 



I 


SCIINCE SPKTftUM 


the; ■» l4hi m «ekv TW esecsi 
loloble mUs wtodi arc latiwly Akrt- 
dtt tod »ulpte« td cakia 

•ftd supMiyD) aa ba iMctel 

Aui of tbM *mU «nb 00 ■p^«c«bie 
Hm ifl pVl 11 • ?sy imponaBt 

vircnw) kh tbo msna^emcm of ibo* 
*oi)i 


fii) Satum-^Hah mi h k the 
kfiowQ io ««lise">« 4 K k«ik Me to (he 
pfaMMC of opprerubk quoacida 
ecKtnl lolublc oJu ud nwufh edeef* 
had lodiuo lam Thar pK i» Jifcely 
CO b« betww I.5. Tbn because «f 
reprskMve iaAueoee of the Musnl 
soluble seltk ■» in the sehse SMlk 
Thoic mil ere fersMd •• • muk of 
the coebieed proibeoet «f MUstatioa 
tnd ilkelkaaben AiloA|ei«K«ainHs 

VI r-‘. ihe ippevioiie md pm 

paRiMeftheaiiekh m inerelly unw* 
lertotboMBfseliacMili. trcbeeaeeoi 
soluble sells ere leeched dowsevd^ 
popertici of thtee Mlk ehesfe fliee' 
kedl)’ lod be awn e Mimier i» t)«ie of 
MSaebAfeDcsIi Mils Upee 'iniilnf 
rhe sell mj' beeofne itrancl)' olkeliBc 
{pH sbevi t.5.)' The pertKiei 
pene s&il ihe m) becosnci wfsveom 
bit fee «etry sM metorv of vim 
ibd MUo|e {Pi| IS) 


(tii) /VeeMbmeOeA (w^) 

'ntM Mill do not eoeciifi lea|e mv' 
eunts ol «ieuinil «kuM« seh». 1ht 
MGheofooble sediuin is Ben ihBt 
J) per coat of the loso] rirheniriMi 
opoeitf of ibeoe tesls. TbcpHrespe 
II bs s *' t*a d 5 re 10. Due nddlecrulj- 
iiag ladueMt of sodiVb> iHCh wili 
sie utuoUy la eo uoswi ribciocy peynol 
GMdItion. Because of the eiiteiBe 
•IkeliBity resuliiap frora the sedi^s 
cvboiiew pis«. (be sMftce <f el* 
heh mih is uiuelly dnodeured by ihc 
dl^cr^ humus cvried ^nird by 
tbe capillary ssacer, bsec e , ihe eesc 
bled; elkaU sell. Tboc ocelsereofta 
leueced le oneL tress eeOed elkt 
ipMi lufwuded by seek chat ac 
releiitely prodocrit& 'ne hifb pH 
is lariely dae te tbe h ydiu l yaa 
todian orbooeie. 





eeeUef «arhw otSI oonsetet. TIMna 


>oe<«t»oMivV t i>o»h eol i SoM tf*m 
em^Mso r esninm So mU 
m* k —•• nyMii 
•odMMi <»> hgliiiesMi V eodloos 
by mWom noda io laari'iii ooU 
tmf baser •«•«* 
sbri^ M0S. TW 
W Imbil «M o4 
<Wswi L P. Abm 


S«h bflnefd mOo ood plom 

^wnb 

Selme mi isliai ill eh Mib with 
ihess 1*1111*1)7 low pH sod biph salo> 
bie sah ceoceauaiiea detciMBilly 
lAa plaM p iew^, ktftdy doe to 
pknelytK Aa 

tmk iWaniiriT by earn 
—*—^ rihci plMs 10 tbiec ways 
otber by the e eu sr i c mionrr the 
bi^ elkiliMy q>o<d by xobum car* 
biMOM mi boWoHe, mt by ussoty 
of beorbeoa* nd other ■Mas< o> by 
tbe o dn i M dfaei «f tW vai** sodiMti 
inii ai> |ilsin lainlali^aalaHineei' 

MoBogeaseat of MHae ad eodk 


CMomily ihs* me ays io 
S 9 > 


uluch ««»"r tad sifceL Mih esa be 
•asMpd la ord0 te swoid. etlemi par* 
neBy. tW loisirseus eflecr i» plsaii 
Tboe sre oreAcauen. canwssea ef 
so^w of (he sells c/1m iDfuimui tom 
ead ee a a td 

Leadiief with ovier is ih* only 
prvueei ooy to f*nw* s etcese sehs 
from (hoM selin* »oil* The sslts 
pass bdoM' ihc root soee tad b* di»* 
Usvyed raeii the eres by uodei* 
(loued ksrpsf e or thres^h eolbs or 
•niAoeUy through &un*nosi«amaetc 
■s w ena I forhiTii may he done inest 
oKscseaity by peodiat sMter i» helds 

BisKaUy. ledeewiee ef sn sJkali 
Niil roQwrrn renuvel of chc esebeofe* 
sbir sodium end lu repiKvnsac by 
eetaum fPif 1. b tfui c) 'fhis js 
eermslly dene hy luiioU.; Mtl emsu)* 
Bsots like ipplicetkOB of cypsum Ibl* 
l owed by kochfti The Mdiua luK 
ptate (rrmed ik liodsed <iui by irHpi* 
tion. Otha oaendnaits «hieh can 
he Boed or« tbe eppliatinn of rock 
phoipbmc. celclum dlwide> pbes* 
phevpam, btac ilid, lulphurie 
ocsd, sulphur, itoe pyrites, and ilu* 
nuMtUn sulphoie oc. 

TW raordanen nf eviporeitm 
cotrplod wnb jodictour irri|eiJen and 
apphca t iMk of FYM end |recn meaure 
n ef eeuroe oe impenoai enttflee Id 
(be eeatrol -elty >ah Thtt will 
wrmt the «p«vd m evcsneai ef the 
Mleble tails In the roes anor Tbe use 
ef sob iiiiiiaiti crop nrasiea is eho 
e pMfiiable opprasch. &b|» like, 
pa^, sufRbeerr, cunce, barley sad 
•IWb or* rfron reGoooBadod for 
iheoe enos 

The area uadot te)( eftetod land 
IS Mi fi sea hd K J fsoi nK with the 
'wroduaiee of impnmi proreci* 
cauplod »nh pee* ••(«* meaeteneiii 
eepeoeJIy la and sad senaend r«|pnn* 
Such leeds eA<n lie barrel end ahen 
oikiviiod, crept csihei Tail aKoTother 
oe PTC very poo* yield 

B D. KAt’sna 
Dmm n of MirroMkcx 
Mim ^pFvWiwrs/ Rmmrek /ainriw 
NmDiAIWlt 


AircasT leu 


va?«x UPMTIB 


SCIINCECnCTtUM 


Quarrying •* a hazard 
to hill vegetation 


M US&OOKIB Hilb t 

SRM 3 U 8 (hrcit fron ^vy liov 
&ioae qiMfryifig. OMaftbciapoAMi 
fiiiuuil sufflfiur touriil rawlv 
MiniQwrk 4 ei«rve 4 ptMocnoB froei 
dwtiMTin MBubMutrof h« bin* 
nibwdifiA lbs wpp ei we uu 3 lubatpiu 
v(|fiinnr TbeH femt* ruf 0 kcc 
CSllMKifl IB fMBr fUCMr* dUB r* twin- 
ainuuw bIntMf for ItirtBKOB* «p 4 
oarKik in irw ireuad MtfMeofVt 
vn.. nur Bhitu i«ti bnrrwr. bb the 
««it of JMripuflii oenh of R*ipur and 
•II ireumJ ^ahwiradlvri i^NrrriBf 
in cJKiie »r<m 'hetiU b« innwdMtely 
clwM It* a«'o*d Bmv) roeWida* 
which uKim«(rJ> licKtey MHi Md 
riBvac* 


tf*a itacM BoifiliM nre boaf oude 
leottythrai^ ihn ‘Q^teAndBUn* 
Hm aMcataa ••• ftened hi tfTt m 

pmf, 9 aioih BOttcen haied u AJk- 
hahwd, ««» am^acd evuset* i« (hH 
sna. >h)fB)acafthe tftaa B daae bf 
Tiliinrti of rtiiln abdBlii m M M 
IB alM eoBmoan to cut ih& ThB 
svetaKBi hniM«e«*fR«dcotU pom 
<d KoiBtoe aod Ooihvot hittf. 

Studs hoM ihaw (hot (ho di^ 
imcMO of Cmn kodi lo amt teoa- 
iBuktioB ^ whw diooi* hiBcftll 
hot iko hK« ibtintd to daertote 


Tho aoninl ecptofict] balaoee » ibm 
donifhod ifleauig tho flora nd accoa* 
tibility tf iba tnuhu tpoo. 

Lb a tecod)' crfaaLxad aS India 
Sfotpeoiua gg ihc Vefcarmtil 
Vskb ^ u iba U&im* 

tity cd Oarbwil. SriaB^r lUJ.) 
iha firti wwib af Oaobet» cp 79 » the 
iflipBAoncc t( Coced muarvaiioa wm 
huMighfid S«B« Muaiut raceot* 
a^ded pisianan of iiea m boie 
hiik. Hovevar. bafat* iwitebia| tw 
10 rhu ptokoi. iho pt«««nr v( 
quanyia^ ihraugh Uatt* ibould be 
dun^ o«es to tynnollini which 
would have ao diran laipact ea ibe 
aiiufl^ t>a|gc T <BB 


O. S. Rajwaji 
Dtpii tf &a*a^ 
Kiati. 

UtiimfiitiiVi 

vr 


hwchaf linporcoK {kht chot 
kodi to doaudaiMa of fema it cha^ 
pinj down of tmo. Aitttnpt* to nv 


Synthetic pyrethroids 



uSioaS Mtf aJi *** 


nYUTKUN. • MttfiJptodoa 
A ohcoiaad fttm iha flow^n of pyt^ 
ihfM 

VIo). it laowb to ho a «try tO am 

haa lovoty aad te ma of hinilrtr 
•ArsM, pyrathe s did ooa fiod *>de' 
•ptaod uM^ bataoB ti to toloiivdy 
hifh caot aod laadaquao auppiy. 
Bot mamly • it d^aoh 

ha** baenr ceaiMk. whath aot 
mfysfcy the bskttcoiyoc u t v miuc- 
rata of tho larml prndus but are 
abo ehaaper choa tho aacural tobatav' 
M ^ai (roup it chascah u 
M tyoihooc pymfareidt, 

l^iotftha cyshatjc pyraAnada 
—danalavr, cypenahna tod par* 
oechiift^ BO cuiroBtly boap taatail iq 
ladu m apioilDirB] pcakadea. Pre« 
liBBiy (r^ bos ahotra (btfi to be 

dSo 


loaooiedn feitoaechlendet, oriDO' 
phoephatn aad arbofnaia*)i «vra at 
applMtMO ntOk of osty t.'jo to ii» 
ofncriMlIyrcsaonaAdrd fim efihc 
caosBiteaai tbtociKidtt Table i 
|)va the laiacticda] aciiviiy aad yield 
of »ead<B(ioB a» obterved >0 i tml 
a «4kh pdrioethnn wen compered 
with ea/boryl Carfeoryl <\ a corbomaie 
iiiula lib roEototnendod ^p«;lfkally 
fer cawrol t€ Mlwono m 4aRon. 

An esaasra rrview •niten bv' 
OireoBiiliihaiubersM. EHitfi.N F 
Jaas aod C> Peierr of RodBinitreJ 
E^rataRii Stalieo, UJC.s (iva» 
lafernitioa aboui ilie phy»K»clwRu> 
cal Bd tuoio(K«l pmpcrtiaa ofiynthe* 
oc pyrothroidr (Animal fCtb. Bt emul. 
aj, uS’4*i. ipT^)- Mod of ebam ere 
twGDUii lipc^failic LiQuidi, taavin( ■ 
hifh badui( poiAi and lew velatiliry 
Ihry ue proatally laaoiubletn wars 


SCIENCE UTOATEh 


allCUSt IlSe 



•KIEMCi SKCTKUM 


fttftvnifh amt of ibas an ^orela* 
bik, (hen m a few, Ute the 
meatieaed above, chat an 
pbenatabk. TV pbowmbh pyre- 
ihfotA an (he ooei (bt are uaaful 
a* ifttculnuil ioaecoo^a, whUethc 
p^ralabik oeai eaa be recouBaaded 
ooly for iadoex un. K» y ynd te fe 
•K iuff 1 da 3 l *ela(ik to be eaed at 
HtmiiuKi, bui tone ef the aece ««li^ 
itk oon an receantaded foe um is 
BHiqiuio eoih 

Tyrethnida ect as enre peiiawi 
ead BA( via inrykhaliae, ea >s on «f 
orfasopheephatt*. low nmos* 
has end avtis losicity of (he pymh* 
md* i» exhibited ouBsJy w6«a (hry 
an adRiismered ai cemaa «c soMch 
potaMi irtdiusHtitediMreveawiiiy, 
iitff shew a fsrir bifh iMietf le 
mammilk aM hirda coo, bw( in nomai 
uaata chare u prucioily an daafar of 
I beta (ManKali antmiw direeilr lane 
(hebbMilaimnefinMsalaee (wiinan 
Inactftii, on ihe eiher hand, hatt serve 
endifif>ii chetip^efchaKkpaAd ttao 
ai »arwy» othcc petoti a/ ihet budp, 
'.0(ha>*henchayea(neia6eencT wKh 
a MK^gce »pr«rad wmA pytcthroidi, 
(hr)' ara inatwiiantMaly panlTvad. 
Thi* penliar node 9 t laten i« ted^ 
sially oUed 'feBsdt'dewa dfBe(^ 

Since pyrechfoida have m( bees in 
uae lor 1^, (here an vary few 
porta about isMbk dardopiad naifr 
iiAca icainM them. JVn ate. bo«K 
ever, nperd Croa OBaark lod 
Sweden that boiMfeae cte el* 
nadj deveJopvd imsuace ce D.O.T, 
were fouad lo bw reaiacefl( (« pytvi^ 
roi(b too. 11)0 <h«iu«a] rwrw* <d the 
i<«a conipo(tfib> quite ddTanai, 
the beau of chii rtaucaoee ta enaaciil 
n be (he developoiest cd* aen of 
a machnicaJ barrier wtnd mhabitt 
che peMriiiee or bioAad of thein- 
vsiidda The rBaaiaaee «« however 
ftMQd (0 be cosirdlcd by a 
|«nc, aoihe( <ei1y the raMaeire^ 
zyvM Ktt a howed naMsKe. If 
aifBiiar muuaee develepa le «(hcr 
iiweaa too. it wMld b« oaaemry to 
dmao iaaaoicadel aghedoki is taieh 
• wiy that oarwil adeaioo iDd 


TsWer F 



asd acedfenea yUM in sn 
owrbvyi (laesB af 
frws (*n k tfn) 


-- 

mSZ!m 

ywMM 

^ leihe«l 

^mSvswi 

k/iu 

Ufenu 

lid I.V 

U.M 

MM 

oat 


J2M ahe 

l*B 

ais 

»I6 

UomankM 

■u.d — 

OB 


2 W 


oesae of (he frrqnmry ef (be reaw- 
lasae pme is ihe isaeo pefuktiM m 
avoided. 

Is apirt of (boil inectnidal 
aeiiviiy and low laa—hwi t —wy, 
pymhMda eassae be twed is asti* 
melarie ^nye and is pnddy taida, 
hecewae ^ ihwr bidh la^y i« iah 
The )ipecfed« naiun ef (ha pynib. 
Toida eahwKev iher lelaRtve ahaeep 
)iM by aqisiK aaunak, naa when 
liwu lasii Miaaiad m waaev i» qwa«v 
low Is ibr owt af bab. pyrathnida 
on oKcr ihr bfeod wnam fereedy 
(hreupb pdh They are however tale 
fer wM en wwm af ihc a^ieuHunl 
oape, bceauir they an readdy ahaar> 
bed by the way kyarv of plasr epa* 
derfwp asd lewnebiharH lo • eanaan 
eneai Py ta dweidi do — ww us» 
(te pfest cel w randdy aa orsasaplwa- 
phaiie ae artann is a a nio d w , bwi 
if(heyda,iheyarereaA(y Wwisbobied 


s^ aopa en wl imo hamleii pradum. 
fivas awl sucroae^niwm rawddy d> 
ptde pyvRhreide, »o that the maieral 
felhat M iha leil while iimyini, or 
wtabed etf tbe plants by ram, ik d^ 
paded befeea k aan reach a ttraam, 
nver ar kha 

Sana of (be other pmubk ueot of 
pyn)hnud«arT,ap4n rnma^euliural 
paaoodaa, isdoot uaaviB hotiieholda, 
hsaak, haMekv. muirufm, voimal 
waIJa, a*e . loiprcfMiwn of wood, 
waoilet doehoa, upMHary, nrpaci 
asd nip, dwaci nee on roamnab and 
Hrdi fee (baeowrel of liea.tiebi asd 
daa. isierior ipriyir^ of earoplanat, 
rwhaay eoMhsi and «lup, Mad (iwai* 
newt e»d iraamesi of iterod paiin. 

A D. Kam 
f>werm 

i^ f i f il er il jT ^ Wi a fg l ftiiiarrfi Jumrucr 
FluFmi iMJS. MabamiArrw 


F«vicoi technique in 
Uomatel studies 


Pli 


type, uaa asd doenbwaas of 
uarnata wr of woair loparrswn 
A ^oics aad eyamsoo. The •oh 
tffViipir as mantel 
toil fee naepbalapnf as 
cal itiuhri s (he paalidf 
wfeeb k capkyad as frnh. feved Bd 
Had aseriala TV pspnacioB M 
epidottal peek fee lach a wady 
Hfet w^y (Onto, ipfe Ahnad, 


iy6« Staee, i»dy; Soulaa and Beih* 
haoe, xpyti Isaaadai, eref., asd 
fta^maDabi and Sia|b (iffih Bm 
the iwcpannes fer fh( jw poa e ara 
i« ha onde pnerafly m cha laboretety 
• It » nCBveaasi co do n u (be 
fieldai B(we m wbas iar|v aiAber of 
(■mirln are ta be (ned (hr epapaneoa 
Added to tbit linuuMs, ibe paelutg 
H bm ponihia ouvenaDy n all (he 


US 


auGUST laaa 


VCIKNCf RETOSTl* 



SCIENa^PECTKUM 


r«vM 

pliAi> Bd ihe pecM iluji «bwAed«t^ 
oM b* noKd te t iMgcf pmad tm 
eumiuoMi lod Mtfpui 

Pvviflol tcetel^c 

Iq ibc p(«p«Md NekAKt***! 
fCvjc*!. whidi It > cfiirnm ujumjmj- 
dil fua (•rabBic reua), a 
•ppiMd t» ilu wBuril lurfkc tf 
ihe ktvtt, bruit, jrwac hcbi «ad 
(hull la tke bM imlf, wnbtlKbclp 
«f • hcuib. Tail ibit isifiBa MBUC 
II illavid t» fi( j onMia 
•4 la CMC «f dl7 M bO' 

binusi ni(er4l, wbeb it (• be oMd 
(or (hit pwrpMc. n 4ippcd a hM 
»iiir {or lOQcnoic cad wMer n 
biMied oui fdlocicd by ibc ippb* 
cation "i fbvUel A6e 3 qua m o • 
A MUUKi of drr<n«> >bc fevtcal caiuaf 
n pmM Mt my |biIt aial teccpi 
ud th( peel * iprud m the tit4t 
followed by ploeiBf ihc avenlip 
«i6 Ic. Tip (bo pnpMMia* with 
bMb of (be piaeil tad mcJ ibc cofc** 
ilip III round «iii fcviCDJ kaelf bedm 
uiion the prcMTtdoa Tec auBOKopi. 
cU0UM(k«a tnd BMcnpbMOtnpb 
Pip I'lo ilhMfKe (be modi e( laeb 
• piepoTitioo. The catm pcpooiioa 
iikii birdiT' 10 oiiMUCf sd lacft 
prcpMKioru M< M Aaci by cxber 
bifb or lew trsipettiurt. Tbc pepMv 
CiOflt caabc prnerrrd tti lay loa|ih 
of liou for Mc. 

C D. Kuttiith} 
2>ipri. 0/ gMiarttcp 
C/MOfMiy 

RjjAm 

G. p. BflALOAVAl 

Dfpi>. tf fl r w e ) 
fl h.Se Imntniit 
A '5ro*p.'»jbi) 

t'lA, Storee«hr« 
lf*0i ferMel prepent»e<» 



SCSEHCt upcstta 


AMUST im 




•SClfHCS SfECitUM 


The uropygiel 
gfend ef birdt 

^PRElfi ■ • Qaiq«« mbcM* 
^ tbc mp 

nfioi « <be biM rfifeeail feaken 
tte ^neiteoHe a< «Mi 
KiD —>■*" t» be knaoB. Tbit bi- 
panttt Mramte U wieuMy olM 
tbe wepTfial cr ptmb or a) ^ead, 
Tbeu^ dnrieped ia 0yuic 
ud HUitk btfd^ is 1* 4tMff ia the 
birdi (Mfnatfi $initlii> 
(9n0$, thfiHfwm, CarntmAnmy 
LMmufe ladKiM tbii thfa flad 
roeemd mottM of A* biekthn 
la m aarlf <i cfa* ct(h ew«t7> bw is 
mi K C. Hea lo (be yw 

{CMum J. n fi mi. a 4$>|lo) *b« 
reiUr MM "p****—* pse gi i 
lb uadnindtn mom 9i M 
pbyuel^lal fWrtJm ' K« 
••rvM rboT if (be >* 1 4 7 ^ 
timd tm spoiMviUr rwwid 
fttn the bM, Auben trimr die* 
erdiri; wrufed ad hsfdwpbllie. 
(nepMed bp tb«M tod«|t« fa 
feifar B beav K ioa w (be apecl- 
oMonllp ibteed btfdi wfad ifMad 
aMnbabc dnortei Aenenrised bp 
leM of bedp teapewure, ndnaia 
bedp wflgfa, dwelepa a t ^rKbm 
tod depUba of (be pfa^e ebatm- 


ami^ taflrolMli fa the bii 
t«« Tbie Bade u jn—bfa 

n fata • ptm dal fa«a ibfa pea* 
Us itaifa fa bMi, eapedePp in 
aabed nadaicp •■tb ibe neiBfaia 

out ifaaa fatheedip Moetfaa ad 
eba Sm fae rc^lnia ti m fae* 
(■aap bp the ^edil b«aaee, 
paikfavip eadrepar) 


?«M«d t 


fatbrfaowi 


ibwBi nt^ia. It U Mined fa e 
CQBMCnV^tlMWMd 140^ 
dan OBbedded fa jn. Saonboiue* 
fan here bees ulnuied nnllp am 
rbe eeifail end bvr (bop de on m 
dMb ifa flad. The ^ ha « 
VBigte fa iboar o.6d% » e.ttptC of 
(be bedp vtipbi ad » fa veneble 
ead luee dcpcBdfag 19a rbe 
ipecieefafaeditbefaapm tim liiue- 
nd denallp u the heee fa the nil 
(Hp. r) ad opBiat aw (be lurfiWB 
fa rfa ekfa bp a gipple bfa peetectla 
(Ffa. j). The teal nafai fa ariOoa 
arfae eaag b*fd» ftwi ae la the 
HecfM (Vfi^ t^pt) TO It i» (fa 









t •!« efanb ad npplii 

(beeaqry aifae ai iWi j 


w leebdepe fa 
^p fa pfafa * 


a ibe M ^ fa 
aaaa (ligaa. frb 
date nfatfa mb 


im w 


fa^ fanfa 
bpdnBotaa 
tfan whjbTl 
i ifa ee nnudy 


Tfab^ 


Pbai. 




el ae 


B ibe 


« fa* badoee bn* 


febea [f>anek( ap.). Tbe akfa eve 
the flaifa nop be bore or fevbeted 
la (fa pepille ii jasellp ban aeept 
M the (ip» «bere (hen )• egmowolp 
a tfak fa deem fMfar—iba ianpp|ial 
•ick. Tbe facnia fa ae fl^ b 
fareakrt bp iba bedp fabm exaepi 
«ba a hirfap—n fa (vreaBf. 

Tbe |taad n mevlariaed bp ibe 
aodel ntup ad (be auU vsB ud 
it b iasated bp the hi (niz fa cau* 
doyn al arre ad bp tpnpacfanc 
fibi^ Itb tWnfcf tfai nrsulabn 
fa tbe apnpatbeiic ibm canw dffa 
atta fa apfaeanaacln naiad tbe 
atsnel fa tbe duett. 


Aim«r 





libfiMstcr W9 n 


O O 

n.c-o o-c- n 

me- C-CH« 

I I 

H H 


DImIv •f Mr*v 


OH OH 
H H 

U r • ^ y f (• 1 

CHjICH^^CHjCH^CMgCHjCH^CH COOH 

CH^ 

2*M«thy1 h«B«««eaMl« ««I4 


CK.(CH|^}g CHgCH^CHtCH Ct%CH COOH 

CMj CM, 

a^4*DHMthyl o«W 

CHjtCH,)^ CM,CH CHjCH CH,CH COOH 

CM 3 CM, CH, 
a,4,4*Tdr<itlhyl K«s«4««CAftlc wU 


af cka 


mt 


tc^ Vm On«v {(fTj), 

»< cW samM tM r«44 |M»- 

nO; acMih^WBrrf* after 
WSkaaMafdie liaMoaoBa W- 
i«% ter i44 «i(b 9tm C*aiiiibcn 
*V)i tha H«i* a te uiav} 

•««*CteyM4iii9 
ate «i4 «M-C auatei te 
orauteylc bfiAAcdtey adA (>i 

a ■miitJub 

tetevii «, 4 . HiteOirlt a. 4 . 
I'lanMUH* 4i«»li t^pmumt- 
tlvl) w* 4 m jimai baUte (ha wa) 

CPt< »>• 

S. f. i^Mw 79 « 4 te D^OT- 

IMH af 2o«k«r, Mite UtetecT/ 


uatec 


WateHy tartea^teteateadti 

w« af !■•*, ftfitMhd « 
Tba «opii^ (kad u ojap aac ii dfl| bA. Ites ^ la te 
af« laf|« oiKBbcT of boUauw c«m- tea br« ^uia itel li| 
alvadi proH^af a* a a wa mafc laa ad are ate^Mfiaed b 
af tnhmUe laco ifec cocni teiy. uopte ^tei. PWr 44 
Ttea eaefam tha H gawy tet» 4 «4a dCteT aona af (fe 
tba |UDd. Altej sf te uropriMi C|i ijtei afteaawte b fa 
llaad rfiMihlf that qf tba aatetf aMMla. m iba ted 
flaad ctMCa partKolDlr the prapw«i mbv favaa te« 
llasd af rodSHa) fa (be paaa nae*^ 

saofw fanraa te late^ Waaaate^tel Mtetete 

Faiv (Tpaa af caOa tea beaa 4a^ aaowte 
oibadiathaaacrefocraraM 

AauilapJy 4 flaiiaaed «aUa te- Alte^ te 
•l)tepBiCBcr<tfdmaiM oce^ ra^ «wio 
tha teai Rciaa af tba a)f«aiL laier ntea tef 4 te wwrte 


aeataM itel lipid daa^ 
re liBiaiiiiiaid H h|p«- 
adai. Mir 4te«a'iaaif 
7 te aoB* 4 (fa alteh. 
afteaewtettfaBafli^ 
C4k m te tete af te 


ti** aiudr (107a) M te Uaaateteal 
4 te pwp fite fa PM 

ipaaa 4 Utea bte te4 a poaa 
•teatr fa te tebteM 4lMM> 
fa tite. arte 
rtellpU (Ji%* 45 % 4 te 

vavk)* iteeb cawrlteH te 
b4k 4 te aamte. trfa^crfMaa, 
ptaopteipida m4 adte Upi4 «*« 

wed ter acte aid HB^apaMlate 


CMafiaaal vm jMtaa* fa 


4 te 


OacMf fa tfn > 
c^r%4tetefa 


Alte^ te 


'4te 




SCBNCS 
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bM ■--- -^- ‘iTTni^iiii ii I 

«Mr tMi. ' 

IL liiu4« mi feii MHMfMi«tlie 
DiimMai cf Mm) H»*ifti>ry> 
>•%■! Uofvw^, * 

ifn Mbiihb ^ ^ loMcy »> 
«*tl dikydntMiK lUfBM ■ ^ 
of Ml. 


Mtlie iradicd the 


1.1. Matty of the of 

Zaabfyi CatMU Uai*«Mtf» 

Oita, ohwmd la >*l 9 that ihe 
•P9pj$ai iM ahthuad tm^toe 
n ia mfv naii iM with cha aval ^ s«b* 
bri*diB| waMS fsUemd by • by^* 
irophic piaun dunai du batadta^ 
phutlahawc iputvm.fmm ii nnj 
ofiar. Ka thardact anribwd a pa^ 
bable T»J« (0 tM iMtcuke aM adiwl 
lAdra^as lA rbt caacrd td Mcraury 
eyd« ti (ha utvpypMl (taad. Ijw, 
m I97J« tha lam avtAor ■hoarad that 
aMaiRrftian af attrwhai ■ latau 
•dull mala pi|MBa daoAiad a r> 
(^iha ura^yiial^ad ftnl* 
W tTMtseoi of otraM ia Male 
birda pnMad a attmlaawo af 
tlud. Ii hB btm Mif^ad ih« m- 
taa^ ia ae( lanaalty aM*d ■ (fee 
aaiemace ef tba pns I^Md af 
pi^oMi Md €ft4t0^tt 
aiiLMMiica] hamaai (cpM a^ 
(•■•a w tapiletMH Cha mpypal 
flahri faalaa. IB tteMevaif yaaa, 


S. f. W—irtiTT ^ 
aMy ^ daa Oapana <d £» 
K al j M IMnty 'iv7Q 
iradiad tha^cai ^asArafeo oatha 
^lifBd MBiah of (la 
peas Mda aT melt mi aM 
peoea iBseaiB^ly mugh, ii n 
■taBvad (haa (ha fiMA Itraaada 
imB md oMiaiad piM** **** 
■■Baa ■ M iM ttaae ad cte adah 
cMBiak Taaaaawava rhewpy ■ 
■auaaaa (mmM Aa «afM ta 
•araal mi ipfrenri tha pcnmais 
af taul bpi* aad irhaMcTwh iU* 
ndaiaiMnia af itJiaKeaoM ta adah 
■■k» tadocid a ■edama me ■ the 
laaal of aaul li p«da mi ha a w a) la 
fha ftaada of alt (he opaawKat 
pi^aea. a dacraw ■ iha tmtmt af 
M My aod» aaa ahaaraad Atfoerd* 
■((» ibnr awharytha ■oallfraiaaf 
ibe paaaa ^mi ■ iha meiltficaaea 
la n imim m iM ■ aAita, tba «pa< 
rm jdaphy ■ paipaMgliy camad 
p^M*> • vail ■ raataiiMat af Aa 
(labd MDoAihf ta«uaKta«a iiaiMiMi 
la aaKma ijihnna chc p i ti ii Ao 
afwdf^M(^iiii*fainrf eftfae 
pBMa iMd ■ the ine iQ, 


iofBifiwt ia thcMMa—er rf the 
(Bapy^ial itMd ahfaffM M Maas 
ad ibia hsnae m Mi #Md ia Mt 
yet feBy adentad. A dwaa tala 
(ha ednaala tm mi aba btm ■m- 
mtij Cao«*Mly» a paMIe walve- 
■OK of l i maa t ieiij di a the rcfi^ 
ikca *i the (led hu baee auggaatad. 
IIII dRireBhi a aa(e that the raa* 
poDia cd (be Bmp^lel gMl to vek 
nd faaaale la hi—w i* k bwial 
10 that ad (he aBbaMaua pmi, btftbe 
rale of achar anri pwadal hamaai 
Ok ill ftaeiwttflcr^wwrehckfievB. 


MMaadthHM 


■ra lafpdy 


The aaei fuDObM ed iha praeo 
gtopdartnwyg Jilhaiilyteagwa The 
pnaaa eat ad am fciw al e di t trauld 
oedy p—A ■ ■ lay dm dM |lisd 
■aaaie be raliiad wnh Aa |*aesn| 
edMhar* It w dwaght thr riiaa—ty 
Rwanah ad (he aa^tfUB bdp 
tma bydrapMkcaanagafouDd tha 
bady ^ihe birdi 1i ii lihely thR cha 
cehv aefaMan edtha aaoatwo may 
ba iiiBniiid wAh rl—fil 
(tammemm er nay ba aaod la 
(be •atf-aunUaiiiaK at the ikla by 
praa^Bt tbe pnaib aT cwutoaewa 
aneaMal paehagBM or (hey Aey mva 
•ha Abr—< d ■ aasaaery atcaid 
prodioqf agae. Only hinhar 
MBtA ■ thia dsaeiiee eae cead n n 
ar r^uB. 

Mam P‘““^ KmBe fiTM 
Hau h—AH De Amijvi 
AMin Kma Man 
Ogyet. 

Ummn^ tf Kt fymi 

Ktfym (r.a) 


a la adhlc c iwa d 
■ wap (he eynlifkal 


Ihmhtmu^thd 




too 9 ( chk m vUifr 
duttfhiied fa (fa ««ffU boi mif 
«i|fa <p«cfa tare faeft Itetifad fan 

fi nl j i, 

Tta Asflafe (fadea n faMtel 
ud lai^. fa HBM ^oda (fa Iniki 
neck «qRo J5 am fa faicfa; oaki 
ttt nek eaiUft. Afjwf 
(Ffa. i) U Gofafacwue wbb 
fafa tMflare dfan 
A tfa r<pfa)trtwm . 

Ow of (fa ckBoaetHDc fane* of 
lUe fAut ii ifa pram* of rlfan* 
of wapinicui wUto dik fa (fa 
middle of (fab mh (Ffa. r> Tfa 
ribbou en iriaiiflillT trim « 
nefayaoDiL Tfaf m tfabtlf p^«d 
lipifi efailk. KdiA«do«fdfa(hmdo 
mfa iktt tibboBi llfa tfa ifaa fa a 
rope, to I «eb, tfa tfbfaw eAaa 
OTOM afa oefar Cefafa lUbiUowan) 
Ufa (ke wfad X {Tip. k), b«( fa mofa 
cam, a^allp fa adfaQ, (fa 
eeatre of tfa ««b It 4«f«d of «ek 
KneraH (^oa enbUfamraX Kaettfa 
fiMi um of (fa luMUaiKua 
a«fa Hpartted from ooeb a(fae w 
•fawa {q PI|, t. Tfa Mlc* afa 
*«7 fauU ipidaril^ do tut bfald 
rack itrueiBM. 

Tfa (kapo af (fa KaVhoieawo 
dUhn io diffkMi tfoou, fa wefa of 



of (fa laM fairkfafa Tta poefam 
(f(Wlimi,iiim fa fa fae ifape «f • 

(fa tafa (eafaee). '^riicicn me 

ikiw salt ifaU otfan hope alp. t*t 

tve «<(» lee paaai, vfak fa oeksi 
Mip (fa itmm eno PS fa aaa. U 
ytt oifar ncki. alp ifa ad 
less OP of faffai dfa St pfsat. 


Afts Btapfap at 

atas(.CHtaiai 

ad A oatai) ta 

tkfa paa fat 

(tare moaafa.tfa 

PMitar te taad 

atlie (ppB ta a 

iWTiwmii a ifa 

bsfaoreolptea 

ifaia aftfa iTM 

tf tfa WBOflfaj 

■BP • abe taka 

kM fiofajutria ( 

ba tfa tsipsls 

af (fa (tafahousno 

■ arecafadetadp 

SBomed. faoctec 

Aifaepe btald a 


facibopd »rtitaiati amifa i 
ffsas poR of (fa fak' 

Maop faoco ai km faa sce^ 
bed to (fa nfahsams Same 
waria Mfaee tbs x ess m • 
dadnee apfaat ptodsen bceeae a 
I pi fax ibdap ■ the fab wuk fac 
l^e «B» of stale lUk'Sob leeb 
fa^. aod (ka mete Inrffa. Anafar 
in nioia fa thfa (fa HofalaanB 





Ml etks t» SMO afaU laiini s 
to divm lifpr woeti mp fio« (fa 
«eb to preeat (boa fr«s dimifiac 
it (fivs./NO' Stt. Hm., i\ 

(p7i). 1( u falfaed (hs tfa ^ds 
buaMa.dtfhna tpps «f (ufaUmaii 
to ooofm the pfodaree «fa nfabt 
kaa (0 eaenfae (fa [trsfiprn vf 
a ipids (ted) OFitk mj Kadvchpid 

dofaft af (fa nbilifaoptvs. Yet 
ouuiba wiutitt fa< uipacd tbH 
tfa RtfabmrsuB iAi a a nalMd 
ad tfa aids tea dnoet 

na npi. Ifa albs dwi ool 
witk (h« rw* faCBM fa 
■fai staled, tfa ipideci ofappe 
naalota a (fa ilfa fa^ (fa m. 
If (fa rele of tfa m»l iw aa ia fa to 
ftmtaa s * wafarM tka (fa 
ipids (beold mere fatata b skst 
^msi te (be la. Mereors, a tofa fa 
otau am aaUp mama w ibe vte 
tatab se i« iteta B well a tp ifaM 
npoata to dina no. 

Mst C lokioia ad M. if. 
teboia, of m %rtiiiim Tka*- 
ml fismiek laitaa(e»Ffasa»U^ 


9CSNCI itiporite 



SCIENCE SPECTRUM 



T|>»*«u■ fWK tMXIf «a<^» Mm 


«hoiAr pmct^r wofhai at ihx |(Ub Uk kpi4tflia9k 4* SM aum*e 
It V«u EeolofT laRlwe, 

QuinM» b4lifv» (Alt the iMbiltsea* 
tuM fia» • nefihMinl (bradaiJ (>■£• 
bvr direct rv^detce ftir tht» 
vi«» i» lecKug «t pceuw. VEmcto 
CB jy be Lbe fuacM* 9 / iiebefa^oiit 
ki eadeuMedJy lacrwce tbc ennctir^ 

(ifM of tbe epider, etieut to bus. 

Tbe liie biMar)' of A. tmmk (i*d 
utber ateaben of (tau gcftiti) le ifr 
lerckiiBg. The fenak ii Bweb Ucfet 
tad douaaoat ewai ibe two teas- 
Tba IDUU, djojMii't OMk tab 
eisiAd tbc >t«bi e&B e citowlagi 
cnuiahip diacc.nbMi qutfb actiag, 

« bnier up, tnaiftrnai ti 
lad riae iw*r tot it u drv«tf«d bjr 
the iBfiice ieoMk. Tb« femek epiae 
a tsiftM ixceah m eff-ow mi d<p»> 

'Ui Mi^3pa eggi d it. Tbe (gfKMe ii 
Bflrtnally hteag am tke «vt bu ibr 
euibec did net tod my p otm- 
Tkl behaviour. Afiet e^xa deyt, m • 
btighi tmof iMj, epedcrlMC* "bwdi” 
ont frooi OIK cr two weth peiatt it 

tbe e^CMC. Mow of tbe eH'flM* 

duntp togetbor ucepi to the Kw 
edvcfiiureue 00 a vho rts Bead dw 
boaha. The ipktliaft reBtoa m 
ibu ftniditwe to 3>3 dtr* nd tba 
•cans muad jar bp eoe. Mott oC 


Mi 


Aa» etoa dcMcad «• «to topkie 
ipiderHto* •* 

wfce omnn om Creai tbev dfaghaes 

Mek epedTriiapi aiecvre 
aAcr ofbi ec aiae aealu. otok ito 
fa—keiaiuw ealpetor i)*i4 a—to. 
la tto «to> Mtoeii— •( tto 
11 M aoee a m— t A( (to tot 
ito nk toce ia etktt akrwi— mi 
be—veeM —d ianiMjiaoi—i <totoa* 
a— mi toh-iflo. Sym Zml. 5m. 
lead. Nt 4 a; )f* 4 a, ippO 
(to doD wlenti— bclp* tto totm 
oak te cafl—rflite 6aa tto epk 
touk mi attor pntoen Tto 
teak Argjppt i—rutei Jaw l| 
d— M to peso m uM i mi am- 
^mam kag >to— tof eta fi—i 
Maaki 5» owiag to i u ek a ifrlingt 
4 —btoly. 

O— totfauBg bctovww etova 
bp Argkpe ato mmy attor epeden b 
*‘ito«— Vtoa to ^to 

i» ifnrhrl er dktwtod. n R 
tope dova b if dead (t u to 
tae«B «^(tokptk r^’ Sto—to 
drod ie km tern i» A. 
kae t* B id. Mto. HwH mi 
«—dtfiag akbatovtoito*^ 

iilhi ikj Sto (heir kp m*t ttor 
c eptok ehRia —d rmto Bwhele. 


Ildped bp that ixcoBpKwuw cokur, 
the eptden becusK uarecegmablc 
aad eveid prcdtiioo. 

A amide end A ptikAe/k ihow 
aoMhet facinemig behe*t4ur» vis.^ 
rvchiiii af web wOea il le •giiitcd Ae 
m itt Bcb i« cauebed, ibe tpider 
"if—de up" —d seine focUog Tto 
whek web bovcs funnrd eod bedi- 
wsd, •oanioies cosioaouelp for ten 
oueuu* But ihts rochiiag ectioe ie 
to ebtoved »ben iaaecti suike ihr 
•eb. fmuaabli, cto epito uses itv 
vuaal toulip to dienagiaih betwoes 
JiBurbeace ciuied by • sapped in* 
<40 mi diuurbtBaee by«bei agrasei 
Cmftruehm of to te«b n os 
iUbowe proeeet aod it te ahoiy* toae 
kte lb the ugbi, pr«lar«br> before 
torn Tto aboreoieuioeed epe^fa 
of Arpape were m*r leoo to make 
ibeir weto durkg (to dap. Tbroidi 
ef ito Beb Ri tmtf dwrayed by a 
Owmag Mb w i buRcrfiy, the two 
ettef tod iti—( af Argiepi. Depaa* 
dibg opao ito eiaduto» (to wek k 
etoaged daily However, if (to web 
a tm brekaa, it my roBiaa tmehengrO 
to 3*f day*. By Kiiaiiig iha cJireadi 
vkh AJihanar 5 fdaialved ia |iy‘ 
Bti—) the Mbor haa fouod that tto 
outer itoaadi, eke caikd n tcofTold* 
tags, hy wheeb the wab toagt, ue 
to ch—gM froqarRly SooiKieWi 

Mafkkiagi ttoota to ay ik - v > dayi 

*h*k (ha iaaar web ii ebagad imy 
day ar after two or three —y> 

A pwtoHk builds It* wab cob* 
p of B i vdy lO 4 high pkea itoa A. 
ortBk vhicb ii BMly fbuod is 
biatoe. ITe wab af A. tooda is also 
tasaHsf. H«wev 0 , ibe ehape aad 
«ae of tto web ftauly depeodi upon 
tto dintot bR waeo two buibea 
to bnadiB) and oa ihe aocherisg 
po—a. TV «ab» af both tto tpaeto 
Ba vankal i« (to ground btsr soote* 
risiB they nato * 01*11 aaglc 
like aty Rhor «yp*eal spider, the 
food of Arpapa ipp. ooiifT of resecti. 
BpedaDy of tto Ordtf Lepidapten 
Wha 0 iMww i» (rapped lAtba web, 
^ spder « eoce aictoe hold of 
(CatoRWWf M papa diff) 


'((JcusT iwa 


SANCT KBPOklW 


India enters 
the Space Age 

J ULY (It will |o dew8 lo 
the bitory at Inda u a Ar 
GMUiT tautti tht apace ifc TIm 
iodifaeui Salcllita Ijimdi Veliicte 
(SLV-$} wu able m place Ae maL 
MUa aiialUta ista to oebii of avtb 
TaApi (be larellita ■ crtiBi Ac 
aanh map auciy mva aiumcaa cal^ 
iB| Ac world Aac ladia m aacowd n 
Aooa A aatlen of denlapiaf eopA* 
fficated tachadlafp. Mon Uua ■ Aca* 
•and adcBclM, cofOMn and laA* 
idciifu at virieiH dwoplioae weriu 
iA| la rhc vvieui ipoa cnnrt ad Ae 
ladiaa Span Raaeaicb Orpniiirjaa 
(UAO), busdnd at bkoetm away 
ftom CMb OA0, eonbload Aoir ea* 
peetiae wrA cd aoter l&dias indue* 
rrlaa Kutand all ove Ac ceuatrp to 
Biakc Ac lauocb at Ac MCellitt 4 
perfect fueecM. 

Tbe SLV*3 wia a dmr aop cocfai 
wbeh bad a bci|bi at u aaten and 
wae one atatar io diametee at Ac baee 
It w ai| bt d t? teaiaca lad wia atm- 
paced of 44 tub-eyneac. Tbe eolid 
ptepdIaiK tbit drove Ac rocket 
gbed ebmil tj tDooce e^ Aus occu¬ 
pied moet at Ac apace in tbe rubahr 
rocker. At Ac upper iciec erne at Ac 
rocket was kept Ac pearea^ A. 
95 kf Ebbisi eetdbte—under a tact 
eUeld. Tile ptarpeae of Ae bat ihNM 
wn to protect Ac eitHliTc (no bcni 
jeneftted due to ft J etton wiA tbe 
k>wet| dmae cUBDepbere of earth 


whs Ae locbB tienjiLa AfOu|b it 
ar a Ufb epeed. Ae aoA Ae 
baa 00 ftiociwp OBft ■ idl Ac 
irouad lOttMa bov peifeedp ir waa 
inaaeiBd inao epaec bp te SLV*} aad, 
sccoodlp, A wteoboKi to A« Ae 
sc^Atp asd pntwttn cd if 
flrtw Boond AcaafA could be aiaei 
acd Ae litct me 

Tbe SLV*> wae Ateacocod «acce* 
aci! M Ae V&na SaihAi S^oe 
CeBOc, Trinsdno, and Ae teftmi 
leielhte or Ae KMO SatdMe Cmaa 
et r*-- Tk Mate ww teOp 
Med K Ae teploee <aamr mtif, 
wb ar a a* SLV*) woe broagbr m Ae 
Srihahken Becbcr Uuaettioc IUm 
'M iAA) OB Ac $«AarAoce edeod. 



I ■iiiO w PI.W 


ICO kv 6ca Metfawj for faal laatiB^ 
A eoapner teited aO AecoBqMBSi 
ef Ac SLV*} md Ae aatellfBe bete 
^eB( an otap Ar Ae ceustdow e&d 
Ire. Due to 4 A eleenkd inai n Ac 
devesA hour Ac firiof of Ac $LV’3 
wnaoidoocoBjulp 17 aa wn aarUer 
sAedakd. Subaoqucttlp, Ac na^ 
wai fUKwed and wbcA Ae ccanpurec 
pre e pacn eipal a Ac carlp boun 
cd tbe neitr dip ibai Ae urntdows 
bc^B. Aa f hf couB^ffVB prooaodad 
tbe vmo u a cable baka, Ae 
luppcrttoft Ae roAot* etc., mce die* 
(Baneerod fron Aenekct oac bp eae 
w Aac k wae free to |o ttmebr up 
whOB ifu eeaMdowB aae wci uttered. 

IV wrarhrmiin bad pvea tbe 
ebey but Mil a few teaaka ed douA 
wen up A Ac iky wbco Ae cvtoi- 
devB bepa In rbe Mrniai iub Ae 
My of Ae ecdtec ihoae, it* 
peaiCDd oeia <aoe ici for Ae Uka 
above At pradaaly 1:09:45 A.M. 
(1ST), a efood of «B0be «M teen at 
Aa bale of Ae $LV *3 and the aaai 
Moood R wai up in Ae eky. ViA • 
yBltoartA wbHe, Af)bblB| ^lu&e the 
rocket befia 10 pis iltiniA, isd a 
few ndaueei latae it wu leat lata Ae 
overbMd. FJthar luapcaaefol 
were tbeee OKeenti for the eyewi^ 
Boni but net for Ae tpoce edaaiim 
A Aer tastiol eiacioa of IfiAX. 
Inforei on Ae aMtude, aafle of difflb, 
eae., bapa to eppoer os Ac omirQl 
panel ae Aeraden ts tbe napbeunne 
areaa baps to triA the pA of eUab 
ad tbe neket. 

Tbe rockR had u Ae ffleaswbik 
Ak up a tbe eouAwastarly du tc ti oo, 
ibe OHCerly i|b idarA inpertisg it 
ad Arie ftal puA ta db&V op isle apace. 
If would net be one of place ca oks* 
boB hst Aet Ac tUs additieoal 
eatterly, free peA only Ae Sribariken 
olasd ia Ae 8cy of Beapl wae aela^ 
wd ■» Ac neftet laiihchiiil aiu. Tbe 
four tcap roAet «ai ceapeaed at 
four iqiatable itapa or puta, eacb 
bfTii^ A owB fuel caak, Iriai eeiuip* 
meat, etc., whiA bad le work A tth 
ordinetwB) wiA Ae cAac Rape w 
lift Aa roAet. No looser tbao Ae 
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UullU« p*} 
(to ILV » 


Irir Mi|e tuel tuk fM «iBptv» Jt ««■ 
iutenutik«(ly nkaicd (raa iM mWt 
• fell dem lA the «• o( acbia 
bdew The fv«t j&iiinr the Mceod 
lOfe cteket ftrad tM ook tto 
roetoi K 4 «c^ iluntde mkiI 
m Aiel tink bccuM estptr. Ia tud 
4 iMOfter (to iveoAd, tUr4 ted feurth 
ittfee were ooe by ooe dMpprd smc 
ttou uie wu dm Tto «ttiA(«fe of* 
bd*iBf • nstoc eetopnerd «f fbuc 
lep&rAbk fB|o lad M( edy w pwo 
» thK M iinnmrinry toM, vtoefe 
fauidm (to n)d<i fmit eebMVtfld 4 
biitor 4lntMe» >4 earned nil ito oaL 
Al4o, (be iiifEi dropped la ito viten 
could be recovered lAd toed Ibr ■ 
Mibrequcoi Inacb. 

WUa the four o( (to redto 
vwlted euneiKkdly ok ifte toochCT 
reinag it to disy ibKe ito 

dease wampbere ^ e«ctb. vmoto 
other robot lytcenii eliA bepaa te 
fuoam to the oeuiwhik. Wbea ibe 
ndiet wto abo ve the 
pbere. cbe beu thrdd mm 
md the paa en i er MtcDin mm expo- 

AIIGVR IM 


«di»aptoc. hotoequody. Ito rodto 

leoead at ibe Midhe*! op latotoi 
rto ittoi 4he*e, the reiln aook 4 
(uAfcy dopcc lOD TO onto lie ^Kglh 
KnlW to ihe itotKe vf eonh. Tto 
NOteUm mm, m oAcr oonh^ let fa 
plecetoeM wm aaerfas At thit paw 
n fto rttrrt. «Aa the fastb 4ad tan 
v(A|4 cd the n>fa( tod actoeved ito 
requNNe •hv«d(« tto erllw ••• 
i.puA4heHi HI Aue bf toceab tooen 

m (ha iBfccied mo tfmo «t(h 


toh Tto Itoefac thia b^e (o fo 
wOkMto ctoonh me perncukr jMh. 

cefad tofa 

The SLV-i mk i> toiniw le 
ImA the Itehtoi wefae «ye to 
ertoi of tm 0 L ifaiom.A «to eal) 
to mtoWto leier. «hto rto toirUae 
tod GOiptotcd 00* ertd ed eenh, 
iher (he to« *I>«4>ere" 
aah fato (to i wH ii e •*«< nct i Mt d 
•t (to O* Kioeboi $taoee. ad mb' 
xqmiMlT when et A h rafabed, Tto 
vtoAw eod Sntofdda itocd ia oo 
te (he Mtoftte Tto teaelbce toe beoa 
pieced to ed etbpit i h e p« d oe«u 
tto wth vtow ww tod 
oee atware teepecDftly 
p$o l9i «d to, Fonhee dte leec* 
lb«c a epMap ehewt toeH u » rm 
of J «5 f » »a»totoi pet —to tad t 
toormf m • tpeed od bl.«eelBph to 
ceopfa? eae erfa of ««nh lo p? 
irmum Alfa every le faun (he 
oom (fa to^ 

Thc^i 

» feH in ■ liiiahiAiu d—t ae 
dtoed «Be aeoto ^ ttoy >0 
^ «the eodW n«e toll eod dea le 
ifa fanh fans a 
hote pejfaiJy ■ 
ipoee tad totoe u a eq o r y 
^ eer a fave toeeetoato 

Tto SLV'j ^wh. thai^ iwaad 
he UdA. mm pafap eKpwta t ean l 
a aaaere Tto fai laiach ifa 
I piece ea A^ot lo. 



deeeleped tod ir>(ed. These «ub- 
teqeai toiada *ould ia tpece (ech- 
be olkd ‘cfaeloftBcntel 
bpbts’' B (he) ibe SLV'Vtriaau 
«euld ttunrtt iMtOaok wh ipeufad 
foAcdsto Tto beac tun of tboe 
ftifba —said be to devekp leoectort 
erhiA ceaid plAce heavier Btelbtes 
•-B (to rtoqe of jo^deo Kf—ntcaoi 
lee g—leBaia*, rouute-traUDg 
od BWfeii>oloty> to higher orbit* of 
«teth To due til the Jadao istelbree. 
auaely, AiyMto/t, Atothae^ Bs«e 
Uuacbed by (to Ruaiaa later* 
oetOM raton. Evn tto Imei (xoisti 
APPU (AnsK raiifnirf Tayfad 
Bipehoeto} would to lauAChed by 
the Araac rattet cd tto Guropean 
Space ^firj Aest year. A plan ii 
therefae oe the pbte lo huiU i |iani 
omplcs tor devthopaii sad ieuifl| 
saftIhK lauoehtf vehicle* ihw would 
run to aihet faid (u liquid prope* 
Ihhi, et I ma of tto r*o. It i* eon* 
iited (toi by The end ed (he preeeai 
Jada would to eble le launch 
tor owA lophtonacod iMlIite*. 

DlLltM. M.WI 


C. P. Snow 
-a man of 
two culturas 


S CUldTlSTS «Dd edainiiirtien 
Be raueb a the oewt a today'* 
woiJd. AHbou^ they do ae( teen to 
be depcadeai ea one inerhar, they 
«T voy Bucb M. UafatuMKiy. 
(toy do atx ufaseiud ee tppreewe 
each fthB** lofo^, ibe oade of 
wMkog ad emtudee. The r«uU » 
-rtTiwm*" AM toly fa cheDielvee 
tox eho fa (he aoecty la tto toie 
offict bBldop, roaatin* tod sd* 
n il * *' ■ hecerae inqien ro each 
o(hs. BiH tU sad eod doae, boih 
Kt, Afar ill, huato baa|» with 
tiBU ei^faMBa» e^iTADoo* Aod ffa 
fa hoowtodpe, Whto ibcto two fa- 
ton of tto soemy rahar ifait, (hey 


M 


hCBjecx AVQiingi 
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rit%(W hnnlivi* ill ' MNjvcrltl 
Wbii in <Hw«k iKp «*«fy 

indiviijuti vMTifCMQ(> hkc * K'hv 
!«• soTqetKue' iib * Mniher imm 
i«)]v w.th «HAri» hiii wuh bMOMJf 
S>r0i||Wk |« I de««t 
V 9 \ut 0 i ^MSKUnn (» A&V«K whibb dBil 
»ah iJ) ihesr jspr*i' et »«e«f ttd 
tiunwn Aviuir With 00 

on«< •JmAivr«0(* TiK 
^iojin ni thf <!nJl«Ui9a»CAtfl»?»trT 
blWWi ^4< AWOyr «a |«]jr j. 

tyhg. M^vinf I logend baluM hi« tn 
rhr l*ji|luh lite, kiten «»d 
locoio 

\ «kv ihc wijton H 0 Wdb «Ad 
Artuil^l ^noir, who hod Itft u 
rir' n« rhc hn|Ji^h lifp «Dd lociciy, 
Cr w«« bom i&»lo tf aaid^ 

n'Is 4' lamilv or l.«M(«er, Ee^Uod 
Kii roihpr fs 4 wwltcr jt a 
tnrr rn ihot tnwn £atl)i >0 hii 
h^tfct ('harl9 becifiw jiMorwcd is 
liKriiiut. but «•« at the WM cima 
atUJilPd bj ••oelKc Ai the mh 
cla" he would have opioJ fgt buOUi* 
||^ had ibe ^ubirct lau^t at cha 
KfiooJ be «i« vudyiot He eo^ 
(hen ilecidcJ that b« tmuld vvHcb 
(mir 10 hierwure at • laier ui U> 
life Arter ihr scbccling be did 8 5e. 
iu chcflUktry mrb tumun ad M So* 
• n ph»'iv< 


Ihnas cole^ ba ibo 

<r«ed B the e*(oo>ty af lihwatcij 
s‘>mum 10 hia am arhod haema 
ffta upave a igy cdnanoa ow oa (he 0 
so BAly arnkblo. IMt emdiuiqf 
romidi hr wm, honoww, eJfm rtt • 
ffllimhiF by ihc CiBbndpa Uot* 
voauy tod w ha opted (m (ha 
(>>nc^ Ha« he 4d tqeifa oo (O' 
trtrwJ vfoecoaaopy t» ophi « ad 
iho baa< of Qiiaarm Machooici* 
I b^B ^ fiold 

ihe ^U^a Goiaal aha darted Bbi 
jNaFeUo* ChaeJuameht naniuh 
ed 10 be a ptoBanof yoiBf am 
loBohahdBdrh la KtOtt . Thadr* 
tioy (bB served hoo • 4 um*t <wm 
iha B tr waW e happed 

if a vbart OBmfhi Soo* toode t 
aBUfca IB hta mraacb tad cbM prtBp* 
lad bam to Iw it. oob and far all 
He had ceoac la taalna ihaa ihr cisk 
had casa to aviwh ow frm inniw 
to littfatim. la iht mmuttm ha had 
tfTBdy dahMed b wbI »ini^ 
Ha had wMiaai oda dtaaetcat oa*al 
Oarthl/odv sad Md «aoedB ham 
JSTwtiaaalWOif faaaiblytte pj^ 
aoarcy whlab Bahaa a am aathar ■ 
cnativr vniar or ao on^oal aeodiiat 
gmU OMtaataio both cflaa punwit, 
add ha hod (• duit aoc of ihoO' Soo* 
tffiearcb bm eodtBwad to taaah 
mmom Ooruid 'hia ptrtod ha orait 
Jm in) aams oaoel rht Samk 
ahiei Barr am »ba ardociadd dia^ 

iUtta^ IM. hoBdf f* thai 
It waa a Uic aian. ft plaad hm od the 
padattal td a boddn^ iwioid vnas. 
Md etna* aa a w mw wm lom^d. 

Oa I ha No* Tear rtv af Ssow 
bad tte mipaai ida a^wnruf »*• 
^bmAadtSom’rrmdbyr^ ho had 
laid dam the peacral pBim the 
cailomoai of aaBh ood iBQdd byeba 
titla. la ite ima ym H M 
(br oaltaniiy aid boma a d*i2 m* 
VIM. la dia *‘f * '‘d hs lab «• ta 

M h^. 
Oiadaafly ba ta^B ra atak ^ tba 
kdte of B wdiy , 

bB eoariVDad hit cfaatiea writtad afl 


ibo BBC ocapt fre a su^ CB of i 
few yean dwnd tbe war Ka ma at 
peak ef hw Conor la ly^ wban ba 
via faii|bt«d fbr ba ti^fiatar an- 
vicoa io tba.pubik aAm» anaco nd 
Inemn Laev, io 19(4, tba Harold 
Vlbao l 4 t»!>nr GooBWiOBiir reada 
hiai I laCt pear aad appoiwad bio ai 
dia Fvbmmiaiy tJodeieacury of 
tte Bovly ^luadad Mimry of ToebBs* 
▼boi Saod paatad aany bat 
•mrb ha «aa 00 Boro la iha ~Coc 
(idor of Po w t r **—<ba plmac ha bod 
himalf oaiaed 

Hod It ii aaay ta aao ehoi Soo* 
had tonod gpanaetwa m life. Ho iihad 
taaaea bar aM with a poaa*en. ho 
hod wwhod v a Uboratory taautoai, 

» nomdi •orkor. 0 laacba. *od 
» idiiMiHmoc» Md ioolly 10 • bl| 
bOM Abovr all he remaned a vnter 
aad Bidaooiaieua buiaea heiBd throu> 
fhoiM be life 9rrMan md Si^maf^i 
(tvB a poeoroimc •ww of iho 
pmfeaMaol lad iniafiadiuo] clotaoa of 
(be fioflaad and rlw (iuo|» that 
com m tboiB b lua doeoikc 
fern ip )4 10 ipfS Thia calbetkOfl of 
aoveia la aaovad arouivd tba Itfe of a 
lawyar BUier Lom* aad rbreirda ol 
pa^ irounO hiB. eona of ebao 
boMt| lamw SnoB pert iBTH «r the 
oaaab, lO feet, dapact $aew'« owd life 
aad atpariaaeae Tho rhaae of the 
nowala le aatolT power ud aiobitiOfi, 
vhieh, accerdiiii to See«, are tba 
port oad fBtel ed the raodant life and 
(OMOi hr mabad aany Of all ha 
BO««h, tba laaai mdefy road * Tht 
Mmm wbch BivOk ae OCOflOCt of 
(he iBiTifmaBdamtapareatbu 
iota pbiy la rhe eloaion of a Mader 
it 0 ^BBodfe Ubaeratry Call«de 
la Ibe aoad Soew boe tkorly them 
(bat a <aU^ bmaen rooa i* a 
m^ *^ * ** ^ 0f (ha worid of pairtic* 
Babda fiaiai Soe* ahe wrote a few 
aa>ficrwa workt, bandf, VBiai>' 
af Afoe. Adfe A/fmt. Tka ibabit 
ood Seaau 4 arf Oawnmoa. 

Saovalao be(Bae ftoouaferbii R«da 
MoBsial Igrttve wbeb ba dcUverad 
ai^Cmbnd(albi*enDty ifliyyp- li 
«ai io tWa tecr ore char ho taferd about 
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(w« cohurei'’, ooe cm(«d by 
sdcfliijit eui off from 
Lftowf vihwi) led tbe Mhfev by 
tdaimitrKon who 
bead v (ul oC Kieac*. He efaiwe d 
that tbe oealioa ef ibcK t«« eohum 
ibfiwi ie««nl Uh pi'sai la the 
p*!'**** wdety «r, foe tbu BHn«, 
any Mdm wooy isebe mrtd Vbik 
tbe laBihm will cvtinuc le (ewduo 
debufauiiiog devicie ifl (beu nee 
G>f p ow «» ’> tbe aee-ieMttiuf win 
reiMie leceSy uaewm of eboi iwil 


ii will be «•» Iwe !• other n e r di. ifo 
pp bnoa tbe two okma bn to be 
brid^, if the uurwn i leee ad 
bokby MOety » ibe im p ii e c ^ 
every ben^ Siaoe the beun 

(he pp beewes (be two ewkwe be* 
MTijwid dew b m ihe Weo, tbo^ 
■H wMty> (• • eenairy bke lodie 
wwb Kte (bird ^wai •d«i& ^ 
teehakel naapewtftbe pp novue* m 

Diur M. &(ivi 


Workshop on financial 
manasomonc in R & D 


'pvO werkihept were eenduned 
^ ajuty by tbe Mmeiiinem Deve 
lofrKiir Ollh ea **Se*e 
eel ArcM of Fiaeooel Mifiepeirpt 
In R end D" 0«vr ye plaaawf md 
asaupmeBt leenDin ^ mere (hoe 
p Viaeiwe isd Aeceuim Otfieen 
urreded (be werMBep. T>e pre* 
iname wn iimed at hnnpi^ abew 
• paeraJ awvebe"i and tMuJaoac 
seme uadericeedie^ ee (be riwat 
dcvdopiMBia IB the field of fiaesoel 
ojupmaCt ipeCiBJly pefenBOm 
budfebOd eae e*(0*bu« budpiind 
e (W ceiweti of (he prrpwecwB of 
Vltb Five Yeu PlaB of CSIR 

Tbe pnpOBWee cont w of (hr 
werRihep* «ni Inigarl te broii ierrb 
rbc pneoeil prebkme of ipplyrnf 
(be owlbods of protect plBByid> bud 
pcihd utd aceeuMPd ad l e vi e w (be 
ppe (hat etw be tw ee n pmeer pnc> 
licm ead deiired ftimrueR li ww 
enphiwacd ifaei lo view tbe aevd of 
optiBiaud feaowce utitaaboe &oa 
tbe poiBT of vif of CSIR'i tsieicw, 
there u hardly uy opoeo rpea otbar 
ihaa (he edaprian of peIbnBaMc bt^- 
gotiiif end a er ^fca ie boddccad ■ 
freu leveb of labennry pvfec- 
maace. 


Tte imodiKnm of'homt Ma- 
iiapiatoi ayiMB ew a eoc>rf>c feer- 
md *■ (boidN bidbly npuficenr 
Aon (ha panr view of Or la e a in 
rob dtf y Mid fwidc of (be luiaciwi 
It •• fp^KH te CStR It’ 
d’ereBteen fiw tefimeMat isr te* 
•ometf eP of iaa ■ (batoul lavobniid 
MMor pteiecn;l*ir n » n ibeiatctew 
of (be Ubamertei end cbev meMfe' 
aeww (• bte>iip naia^i dnnkd 
tecmatM eyecea fee plottiAd tad 
Mtfedtiwei r r of eqt eCmaaely eml 
elBeemmly 

PactwpBBtt of tba rma wwetibopu 
ii>ibai(ei»d lo «edcneb<C«eafiwedie>> 
ow Froieai AooiMad te Zrwi Rear 
PeddeUd They c if mol a Aelmc 
(bat lOMt Mnwom ^*—*■*! (br 
DsVrton af liboreienaa aheuld be 
( a vptvcd la iba (^oie jieugew boa 
tba wy ’T'""*fl *o An tba peob- 
1^0 of RAD fitpee Aidanipfuni 
me ap p e op e cUy xtomfied ad mea* 
nwa ae adepacd (0 apply tba ea* 
spa and i c eba iq iin of wiawapeAma 
of R te D ib paoenl. awri naamep 
Bodd***^ in puticoNw 

Tte wtftatep* (he faOow- 
tm cecaMotena ; 

(a) ft itiiiiain tw% fi H thould 


MS 


be iacred^icad m all the CSIR laho* 
fWEcia ID the iniereel of dlevifvc 
Fraiao Miaapmeiii and (rptraurn 
reaouKe Malmuon; Ptojea AbCDuni- 
leg khmaJd be lotrodiiced at • pan ol 
Pofenitance Budpvcvd fulkAviag ihc 
buddewy daaaificacwn for Aik India 
C^ordiaaird Projeets {AJCPij ind 
Riuvl Davefopment rinrcu 
a^otber ■«r*^ profetu Thi' 'miJle* 
pro wed would be ac^ousted in 
of arear of laarotdt Manual* urul 
dwdeNaei <0 renpra te PeriiMtuiC' 
Rud^w^ aad Frottnl Ar«'Ouniirtc 
have M be developed. 

7>e Zeto-Baie Roddeiiny 
(ZSn mrhed ihowld be heaiad at 4 
brood approach roiher ihaii i ipeatat 
tcebiuqiK. The oiodui opetandi for 
the appUfiaueo ol 2W will vary fnan 
laboriMey (O latOTHory ’The CSJR 
•houM explore iM peuibiiawk wf 
•witehmi ewtf to Zani-lliMi Ruddei* 
log franww Qf t, hut ib iniroJudiort 
•hould he precoded by much tpodr 
wert abd experiawnrition, buih con 
eaptual a»d orgiAiaaonal 

(e) (■ order tu remove ad hodam 
in the area of reeoorcc •JlacaiMt ibO 
creaooA of peih and aprrwe the me- 
Mprnal capobduy of Protect l^aderc, 
the workthopt lUdfrued IntrcMlAcaiien 
af applied tetcnrvh in the area of 
PUaii^ apd ProKCi Sekcuon, Mea 
euremoi of oufpot ic RA D, Tedi> 
Bofogr ForecMnns and ^yetem* IVve 
lopoim 

(d| The parucipantt rf (he work- 
«bep ftk dwi aloQfwiih the retcvich 
i»d CMC vrudm iv R & Ik Manugc 
QKK areas trauMag aeiiviry should br 
bush up M a tugger and meaningful 
lod itcMiauended (hat a Cenm 
foe Manapemai Rnaarch h Trajo- 
lag ihoukd be Biabbihrd la CSTH 
far csniDooua rekuiing of fnanagr 
actt syetesis to ^e applwd in ('.SIR 
ad the dc velci i eneni of human re- 
aowrer* fa.« m^'inreatent pnnr of 
new. 
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Bacteria made 
Co produce human 
interferon 


ly^TERWON, 
* t«5?, ii M i«c 


dtMVftfcd « 
ii m MpoRMt •ubMBa it 
bufflMi bodr*! ortiftl lifmi 

iaAc(i«i Ii rt Ow tmm tt 
2 ( ii tpsea ipaak ia that 
Mis' humas lAtflrfne vorto ia )u^ 
oua body. Istafflra U bebc*ed t« 
Kavt |t«n pmattal ftf eDAbxiaf • 
wide «4ri<ry Bt Tint iacMiat 
eeU aad icvail mom ioteM*. aad 
lone fixmt at fmrw Som* «06rtt la 
tho rrMisMsc of como pmimu ut 
now uimUt way ia cbe UJA 
lotwfrroA (cnpertod frota Saadea 


wto« U • lakacd frn 
blood ^ Batf opMive nd paioa* 
toknf (ooeaiM. Soao JTiOoe »»*«■ 
btaod yUd »» of 

•aior dn^ ins fct otaeoaiad 1*^ 
Kskp ndnaioe of iORifav te dwv 
pcitfial mm Kept*. S. A., b iao*. 
aodnl naoitb ^«up teed aa 
<te m . Sa kiuite d, mtey r^s- 
tod iB BOOM id IB ik Wi- 

lUiBy InsB lanriuB by rocoa* 
DNA 0* tBonibdair proe^ 


of rbo Uaivvoliy of Zste 0 ^ VtiB 
OUhcR, Piodter ^ Ila iai d IM* 
owwy » Bm ta, U4A. teewete 
kotei of ibe b b obwI b 

JaaBryjd, JadaiaBMOBiteo^Bup 
of KMBDOB outed a* KopB fBdl* 
Sod coMMa labonwy bootna to 
(Babe baaB laHMbrai aod dneB 
irand ite i( OB hmkpmfir oenoo. 
Ttk ppBf hapad w bom e laodwac a 


ibaeapy 

powib 

booma by 


•od 

iaaaba aad 

pcodwcod a 
ONA 


K K. Dana 

NmYntN K-MdW.USA 


•bo teBi ibe lim teaioB. 
Cetma aei-aacer eynaoaic drop 
•R rep wi o d a> aiae of bcjBte 
dteou aad eerteii. l yibt 
of aonodi Bd banmeoi abo 
oBce uamned vd^dfccn b boar. 
Como cdjaiBdiee aiaodetod wiib md- 
btono are irtnbided a% to etytbr^ 
mrem. uS le cD^ruBOBol*, 15% 
le ( tn acydm aad 9 % to BprdHia. 

AleoMu hepotitii occun la 
CMfiy fiaeooaini penoai oiibou tbe 
•Mm oojdBct of ••If'dedniottvt 
ilfoboliem. Cebeo toumUonde aod 
dly] alftiho] dona|«d liven we 
irwed wicb bvor Hinulou. Moot 
•eocre heporic damapei have boB 
aeted la cbki e( chraotf aad •ddKme 
dnaUsp* 


k. C. SoAaw&r 
A. K. uoB’tuoi 
K. C. SblVAITAVA 
l)4pmmmi if Ote iff y 
A* A. (f. 0 ,) Cettvr 
Mmk(^8mi {V. }*,) 


Vellum (Caimpose) 
-^he popular 
tranquilizer 


Hepacotcxic effects of some 
chemicals and drugs 


Dots of hm IB (be sMcatelaB 
of foeeiiB wbKBco n «eeaamJ 
(br tbefo ii DO ebenaial or diMp that 
» (Ottily free fnm tbe n«k of 
Uvor ikraace (Sni, nod. J. 9 , ttxd 
(i»7d). Preioa^ me of akote te 
dnip teowB (B be ueecuKd *i(b 
Irver tiMwife kadi te bver ar^oia, 
Parafieuinel ii oae of eueb drop 
ite acii aa a dirca hepetomia ana- 
ing Afuto oeetoii*. It reducea biliofy 


•aanoa (Ckr Sti. 
n> m* wy)- S tek ly bc of cnl 

rdaiioBbip b u ai B the diaaae 
and ibe rntArnum (Mb fipf /. 
■of SM. 47«. <P7e> beepr 
KieiiiuujyiiB abBor afl tbe ari- 
nUiudai dnp are bate 10 
bcBf ah OB bw daBpB' au* 
toBiiidc' oe pyi ■iiiiau>i(b~ tberqiy 



1 tbe ■•■> coBoiody pTBoibod (bug. 

Ill cruBBduB pepvUrity U due to 
(ho eoBfaiiB a WButdogy that 
«ewB the iia that it ii phamacBl^ 
pally aquiviMoi to tba barbinratoi 
Bd ntema. It » ivod by poople 
nfferiog fioB loxivy. toBiion. im 
fatigue aad agttrloe md 11 abo ao 
oOerive Back nlBaiir Coapenok 
of ihu rype wore itonally lyahauaed 
a lyu It h a bBndaaaepiK d«lva> 
vatree and dMBlc^ ?-cUec»), 
3 • dibydro • t-BKbyl-f-pbeoyl^H*!, 
4*beeaoteaefu>>-«oe 1 ). I^bo. 
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ttt^rj aad have 

dflBunitnud tte ik* dnf 
has imqtnliaiak. aAu^aanihaof 
pcopartie* iftd u ma Ave niBa 
a» aaiVB u the rtlaiad <Ue*Aaic^ 
CPisda {libmifB). 9ui >t ituteces nan 
^auiiaaia aM cdptame (■ fcilim 
weD-WaO Tha pna* yhaf—ca 
phynolofial raechwan by abich 
the drag penducee ill uti'C^teileaw 
diecn hu owt bcea foUy deteed. Tte 
drag i( 4A elKttve eadatwe tf ims 
IB adequate doaae. elain that 
aMMy can be ralimd eithaut tha 
oCGuriana •£ draawaan aa a aid^ 
dhei ki baaeri ca BipartafKa wnb 
Nnall dew. A NBgk deaa af to aig 
of diaaepBrn givea latnaeoeuMy ia* 
ducaa iigju ala^ without hype t nain. 
Some aanthniokegoti r«^d it aa 
an ocellai aubetitute for htbi 
turataa foe iddooMe. It hia ae 
analgeMc (fott MlMvttgJ or aotKBo* 
tie ^nvcatiai vwitiafi t^rw ag 
aoion) pepaniae. it woa to ban 
ae dbci w tha auat^wuc ryatw ead 
prod Bea t UtOc or no depruawo a/ 



the 

Tte *1 
nd H afi 

•adaagraad aaa. IrsiaaAly 
^has 

eocaly (ha bady aod 

oMtabehnd n the liiar. Tha nn- 
Wn ad diaeapaa nchtdei dene- 
ibflaaaB rod Mi da no o (i o 
bohaad to 

■iifToii (Hg. xX ^ ■ 

i<a m UN a^ ye% (he 
BMaba<n«a epfaar ia unoe. 

the ghmnoide d tiw m aAff Ha 

mwnm with diptophaif 
ghowm wd (Ut»G A). wheA 
le na«nud rreet ghacear bf owynn 
•od aoi aa edaoar<^glMninoK aod 
Oaatba fraa eba aaa af diappan 
metf aac leta aad rtfinn (he low 
lohateat lanoty nd Mun of (he 
layaw «o idad^ 


Sedaeiw (iha oaie of beiag catoi) 
le the onai praata 
of diaaepan doeng 
nedwuao 9j its Mdaano tfeert, 
tbie dng •« daogtnn le 
eepaoalty whs akaMo ak 
and. The eabae fre^ucai wda rf i cu 
af dnaapas art dn«wona» etna 
af pawn itf Moriw 

^ k(tae OihnMd*' 

(SecK Boade waatoaM, 

dmiaBaa, laat is tw o aod dyaarthrm 
Um la a i h—a iw or ipaiaciiy efnoda 
uaod for epaalBog). Kapid umaikiaiui 


ISOMERISM (Cowuwd ;boie pega JdP) 


■rtvely sgaged a wacaeea i tioa 
(febBieal neleculaa ia laraa ofAatf 
imifniiirei. Pma iodouhal growth 
toofaiaia ipacifteergwcciBpoiaA^ 
oelaain propeMea will niy haavily 
OB the Teehoelegkal ad vgf taada a 
■ waociAUeUcd pn c n iA 


t. Bid. B. U. riiiwiii 4 

ttmimy, JohB Viky aad tee. 
New W fjpdpX 
3. KdlA. O.. ChgAM Bawotda* 
aswpv Mc Cu w. J pl, New Tod 

S Has, W., TU 4 C4f*m 


ear 



eg. a 


injwns 4 large deaee nay produce 
r^irwwy wd areubteay mhar- 
rawwal. Ijrgc deae ouy abo 
Awae faiatiDg. OccaHaoaUy a* 
CB a wi a iM abv oww». Ehher ineraaaod 
(fpariie wtrh aeight pie, et aaoraiia 
IbeB or baa of appaiie Aw food) with 
neuluot wwghi bai, say eecur Fner* 
net» daaoi ddiacapwi (beatpjcrsig) 
dady giva to p ay d w it fit (otiwnr iW 
Koeral meethi produaa pbyMal do* 
paiobBcc nd n moto ipi to aim 
dapiBilAiO than dibrdianpoiida 
(Uhmn). Vary eacAtly Mehanad 
Oherxis, Prt i fcaier of Aamheuelcgyi 
Uaiuar w y 4 Iowa (U.$>A.) raperifd 
A hw arady thee ueon 4 dbaeiwin 
could tsipair thait cBoaory. ti 4 aei 
feaewo hw (he drag tfeeia The 8ia» 
ry 4 parioati twtng mated te seven 
emry. T)m will he the fubber ef a 
eredy ia tha future. 

f (hiAXMVAim 
D411. 4 Bmh mu ffy 
f>^>Msd AfaehMl CUhp aad Httfiul 

Lt 4 hi^ 


Ca^ewidr, W. A. Btajnba tad 
Cb. New r«k {lyda). 

4 KJyae, V lod Budoegban, U 

tf Sttrrntfmmttry, CbapaaB 
aad HaO, LtAdeo 

5 Allia^f N. L lad Bbd, B. L. 
(Bda.X rapier M Steneahaaiuj^, 
iMsadaBoe* New Tort ItpyiO 
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SCIENCE 
FOR THE 
YOUNG 


Time-keeping of the world 


V' * 




SCIENCE FOft THE YQUNC 



an4 wiceta caott i«t» fiwntx 
Ubm tlin (CBCfftncM iWflrri 
ken have paUettS * e «c>ai whKb 
edocn our wnin todar. ^ ho*i e ?rf 
Kcunre (heac mchae naji tlcjr 
luve to 6r Mt time r« ihn* Thee 
rt d«B« CMsrieby vuh the hdp 
eiCfOOAtntcel ThouMitr* 

1yinf principle it 4uit< elAiple end may 
he npleiMd wich rhebotp of e Hotpk 
ex p on i mw «hKh auny on padarm 
to Acch in cffkacy 

Look ro«ir4 MKh ttirouik rbo 
window of your houe Pli e refenoo* 
poiw, ity, ibe «d|e of lite window, 
freiii wbKh you would b« oh*«rvi«|. 
dcpc bri|rt*( K(f croMunp, tay, the pok 

of e telaviiinn efitonna Mkd ooce tbc 
line by your wKCh. Obwrvc (ht tema 



R(.y. £oum1m a# d*«. N eMn «a 
■■■oi t by w hi * Oa owe ealo* ^ 
OWoM r»o* to* uMa* TO* 

Oatiad mrm ^wa A* aflaai U *a 
aHp lMU aO aaa^'e aaOk. Tte 4 ^ 

•f On arM m iiiiiflil 

Tnv ^A4 <■ m la dw aaaWari ti ra « i 
af «a two 


e aaCl iy fiooi ihc lenc 
poi« maw tlw waw pale 

Mdnniheom If cW (ww by year 
watch u iaa awaao Ibt thaw u wae 
lha prowaue oigbi, yww wwt^ H food. 
If dAnKow jd ^. 

yew wch k • — ihm Thr awnwo* 
•wn wba arv caanMad wub 
hoapdg eerry ouiMMilatabeameMB. 
btll with eavy laphupwd imiri 


To aadttvaadiba cwcio af ihedd- 
{crwaar}M)d«ac.lwkrF« i 
Hera i)ia eanh k ikoaio «• rdauao la 
ctar via eod oan The uan ate 
dielM (hai ibey oiay be tagardad ae 
taad. Ai poiM B« af iba eunta. uw 
poioi A a ditanly balw ibe iwa and 
•Urv A U u aean wnh ravaet 
10 ibh MO (iW Mler oaeaO » nod 
wMb rapaet lo ilw uen (the odijraal 
•aa). A day In V ck rweh bw I 
lOtbapaaiiMaA*. AiArtai 
iideraal oaea wbda the eua w oat yw 
eaattly oeorbeoA ■ wdatwl ^ boa 
baa* caoiplrtad n A. A wdetoal day 
•Cfaak a 1) bn. >d Mo. ^epi taa af 

WMoaalarnaBa Thn u aot ibt (rw 
pvnad af a»di’« tatw*ai>. Tbe laaatw 
k)hia.y|aM0 4 .C 99 *M TW ddfcrao M 
bantaaatba truapanad afroawaM aod 
Uw leoitb af tba Hdetoal doe tv doe to 
tbc priiwMioo af tbc aawb Te coto* 
pkre iho aalar day. tbe poaot A iNai 
•oat to paaatoo A , that w. n mm 
man tbtoafh ao addanoal ao^ 
AM ar e 4 S» Tbe iwa takw ta 
route thraufb tbw addmaool afk • 
tbc (bdtriniy boocau ibe aadcaaal lAd 
eba aakr day Sneethw aa^ noao* 
Nad 10 aoc day n B iinoaiNuiely 
a^l to 30 of 3 lh depraos, at lOupHy 
dvu Tbr bar ubeo by the 

aaxdmpio aiaoMa, at abaot a 


Tbs dflfuioth liJwua ibe aokt 
d ihr iMdeil b a variaUa 
TNor ato two iiwwii Ibr 
tbta. HrwIy, tbe aanbY atbw « dKp> 
tkal (KcpIer'a trm law) aod ibniriT 
tu arttial aunab >* oet wUbra. Tin 
ite tte BiSEa b oat 
tk diT 



(aiaoco Niwean ibr rwa bndv of dayv 
It nat iKUaof. Saeobdly, the erbnal 
piawe id Ibe aath »inclined (a a9*a> 
lanal plane ' F4. i). Tbt riTeci of thu 
aMtquiiy n iiuir more diffieuR to 
(ipbio biH ibe oat eflatn m aoce a^n 
la vary iba drifarwiee baaroan ibe -olar 
and <ba wdareol day* 

Ule oo eonh i« p avewied by 
the MO aod iher^Bte only rBe tolat 
day too be tuad fbr avU purpoaoi' If 
wtwor«iouaaib«ii»dm} day for ckvtl 
purpwveaihei we »iU havetifflei w&si 
(he <ml oaeo will oai.*ur n ib« talar 
iiwda>|h< tod wnl nn^ibi wilt avcur 
wbao tbe tun will be ai eanlfb. How* 
fvei, ihe Iropih of Ibe day wiad fat 
ovilpsrroaev duuldbe coaMMi. Thii 
u dewa by ddmap 1 bniiteua body 
<aUed ibcacaa newloebpaN rouad 
the earth in a eiteular path in a plasa 
porake] w tbe cquaienal pine of tbe 
ortb. Tba uew denvad fratn ibo 
BOO tia » oJlcd ibe oieau *tilai 
ti AC. llu difiCrenn hetwrea ibe mea 
volac tiBo end the true vokr line, 
tolled ibe oquNian of iime (Fip ))> 
eeaWo w* t» caleuJate tba okob aokr 
luoe aey iiue of ihe year. Tbe loptb 
af the Acao ads day 11 thco *ed to 
drftfie ndet uMtt af tune. Fw fiB> 
UAca. a tsean aolrr ■acsod eqiialt 
I'tMro af ataaa solar day. The 
mean solatiOKai Grattwkh (GMT) 
n nfcaa • the taan of the world's 
rsna TbettaodAdaodaeaedme are 
tbaodenvcdfcaBir d»ptti*Bp eo the 
loapicudecf tbe refrmico place choao). 


aUrVTTi 


KSMX KVOttTVI 



SCIENCS fOR THE YOUNG 


F«« miiMBmctl obMrWMh ba«^ 
fwtt, we uee aely itar GMT •• «1 h( 
)ft tho oiled, the iiiiifiiel doe 
(VD. 

li Bun here beeA deer hy aev 
that luDWtapuf u co^ 

ovted vnh the pe riod of (vth'i rec^ 
ttal. ’net M whp w« UK keep tr^ 
efdte wieoceetaibta peM T 1 m« 
Be tepuler ■■ wdl m wio> 

noAi. (that beafeoodfroa the Kudp 
of (he lAHiel prooth beode «* AnbI 
conh ihei (he ^bubc mcmb ^ ihe 
earth hai bcea caoriamiMly rteoiim 
down vm |e B l a | k el uB»'ieelea 
Ceeel k ■ wbeeaea de^Bitad ei (ha 
haR« et'the aea feeiiBd of the hard 
eheie t ao of^ o riaai looi^iBie. Thr 
jcreBth hMtb m coraU oiMC e/dedp 
ridfB, 9 r«« coaw of the diilp rtdfB 
(be a>Ab*r nf ^yt m • hm 
bm detonmaad. 1( hai bcaa «bo«i 
rhei (be teofih of the dep hoe » 
geeierl boo iheiK at hoae i» 14 
kauri la (he la* «eo mUbaa paaia 
(n|. 4 V Thaa«eafihlieBHiMB<Bi 
ilevdoBB I* the farce of Ikwiaa 
eaartod by the (ideo which are prw 
dueed (a the iMIlow Mon m «a 
lurfaet ef the aac(h by (he craehw 
tlvial pull of the owen. 

Tbm are ala* imfular eh^d** 
la (he racatioi ef the wth, aftta ardv 
of 1 Kcead per yaor. The OBth lo a 

aalid oia* of nB«-by « 

thick uowapbBe^BBCaiifflf Aaad 
■a(B vipaur. Aof chaaf t tha at* 
Bieapbera rcralitaiia a ei^ afi Ib^ 
Boa from eea loaneu (o aaorbB a 
onao ft duoft is ihe reCBtoa ^thc 
aorch.Tbaa aad eibcr aapeadteuWe 
•tiiinri have faved eaueomm to 
iKredun a aew tyataai of tiota baaad 
00 (h) iBore aailbrm rovalwcioaary 
BMioa ef iba earrh, TWe ^ 

tod the BphesMts *naic. wai latrw 
duead ie ipy;. It Aflcr* alaphdy froo 
the nan ioIb liinc. 

The eoottnuBjft quest fat ^ratv 
accBicy IB (bt nuiniKmiai af (iw 
hu cotnpeded idanMn to d^r a 
BOW uaBdard of time, mdcrrailrai ^ 
the BCNBOoMcal ohaarvanoai. Thia 
(low ii koftcd OB the ABietehMk 

orVMn RBOOtTVt 



of 


Ao 

(ho Ohrr ■ 
««IA te Tlw 


wkhihr 

r. (ta^T 
ba ■ 
hy 

tteRa|MMdcar^’n»al«M OMT 
■ay haooa epiapatoWioriB episof rla*a9B»aalc 

iMfw a * Mepy hy iBwiNrti^ m tta 

aleataa poai (• the oata of Ib^b llaapaaMadi)a»kiaplcMctoci 


aftha 


Abm aoBB obo ihe d uJ i ue > d 

amkoft a iuaf t» iha atato ad latBr The 


ctoi Bl 
Ha. Aa 
naodwiM 
o^acMiM 
m (haar 

nh* diatea MifeaB W 

rw ac«B«y of (hi 
• ohooa a«a eoeaBd « IM** ’ 
yaua. b (ydy a mmd U use 
ddood m (he daewMB ^ hJp»td»i» 
yn paMde of iho coMa»j)| radkw 
MThh^ 
a* tko) iho 


• ilMlB CO tha ttuw> 
d^awfeoapibaafaf 
•.txto* .ipa iBipfe of ^ yw M daa to (ho 
■ohoaor U tno poebd epoaihTe rorohubB aa 
ihB^w ••pBdhb.Tho Jliuh lahtthadt 

frtdurwcy. WA (haao idWMi (ha GMT 
ae 0 oaottoBaa to he iha haope of the 


V. R. Rmtia 


UMralcrf/Mh 

MM-ttmr 


corah 




SCIENCE FOR THE YOUNG 



Coni m musly t£ 3 type*, 
m., Friflp^ nd. Barntf r«c6 nd 
AioJk. By • pneen of 
iB| boeoip* terie rccA )«tir 
|iviac rite ce ocoUi (?%«. c c« 0 
choc typo b« 
pnooai. 'Friofiap rocB* fora thoDov 
thfilTo ID thallow mm ic or our 
(be abore of the Biifi ioM or eroMftd 
oAhort niOAdi (Ftp. 1}. Hcory Mdi- 
iMBiMiaa tod rtiooS eka( 

fiuay Minlopd coom noko thoo Uos 
•((rMtive. Ar (ho toahen «ad ^ Id* 
cUtB pcauaula, (feu (jrpo t* m«o » a 
efeoia of *HI devetop^ tmh uaroat 
from Ximowirtin Iiioad oM (uun^ 
ini De^Qd Turkerio. Tbey wc olio 
praaiiatteOutf^KmebestlM Weu 
C*Mi of Indio. BorHor rotft orr kioc 
Abben lib (006 and on wyniMorkol 
>0 pka >f^ loccioe {Pi|. oX Tb* 
ftmouo Oral Borrier Kcof of N«ib* 
•tuon AuxroUo «bKb 11 poo noorml 
BdUo loBp ki ibe l4r|W of no biM 
Acolli ore na| ihapod raft eadooiti 
TiM IdcnAv u 4 a 4 AUUivu 
peoQDH both b«cr»tr raft tod Mofl*. 

BiflUgy of cd/dI oMaidIo 

Though oioiorny e( ««o«| -i* 

•ro eeloMol m aanro (Rp. * fnr 
af (hoB load wllnrr Idk. 60^ coni 
rt ■ tubuUr von li» opidnuo w 
Bodtflod M lora thf o^ooJUd coUco 
bUirk Uyee vid Mema « ru^hb 
•bolMoa of nktoa oubeucc c«a»> 
peoed of cdIcwoowo tbcoo ndMOap 
(feeoi • ecMnl cor* probably of or* 
|Hic ooiviai. A oaoidenbk port <d 
eoefe coni polyp ii lanpcrobly bod 
ia (hii oi^llhe okoletoo. Tbo ifeolran 
of A niony oo • wfeolo n tes^Ad os 
Coroffmn OAd of eoA polyp •• Cor^ 
Airr. Tbo eorolllce cottoim of 0 et^ 
wkb vartlal rid^u todiouB^ Iron 
OBCro CO pocipbery. Tbo bonen of (be 
cup binih tb* polyp ■ tbo 
boool ploto. Tbe rail of cb« cop cboi 
OAdooutbooborolponNOOftbo polyP 
ii eoUed ihoca o^ (be ndfu arc 
feaowB aa abrietal aepto or aderaopa. 
Tbo ifcdacoc ia comisuolly loeratad by 



i' 

0 ( 


tr 


(fee po l yp feoaao ao cboc (fen 
fratv boafe i» Iftfe lod 
'Rf $> ^ oudKioa polypi 
(rawodi ouiaidt fton (bcw coraaai 
«irb (ban toocoem ratadtf 1>ioy 
tuOy cuefed opoaoUy dunog o«bi 
^ Ai a 

drpefe ofoBcuca»o»p(dypap(Otf>(d» 
oaor i ra abon ite loni of raa* 

TbaconBm 
ncooW £im 
Ttev. Ceada «e ^Idy 



rod or tea are ray 
Vaxua pam of nioay Boy bon dlA 
TWy radio hnrafe aa 
raooarof My 
Lm Mcala an 0 ora (0 (be 
cyo aod an ■nra'a wib. (a die 
pcopeaod 'Mwbc Nrfc’ to fee m ^ 
« on 'rail an*, ooaala, if Acy an- 
rao, ra eg ogod to bo rae of 

da 


CM 


of rpo typB 


'falot eorak* aad 'inM or aooy oonla* 
fF»|i a ft y). Tbo toraaer uaclodo tbe 
bin coral (HeIMpen) with a blue 
■fcafom, par g eoagBoa nob a* *oo 
!•!•» »B wAipi lad no feothra wkb 
a afedatoa lA tbe fora of la rt arod 
homy ac coJevooya ipkula oe a mM 
oBol uruaura aad tbo bloeft or tboray 
cocol* fAanpotboru} mb eranl 
asial boroy Mena. 

Tnu « Hofey eorali poucB oa 
omot cokraoM akdaieD loooKd 
fey ibt ouMo apidnol oUcobloR cede 
ptfyp*' Tbore so two dlOenoi 
oiara TtfraUai ihe la g aiea of aha* 
Iona io eorok Oao a that bIqub 
arfeoQow )» aoaeted by m o dwm al 
coda tbOBwdra. vfedo a fc oedi D g ra 
the other, o^mbiuid orbeoau ma^ 
(od by <mb ioincta wHft cokiQB 
uIb of iiooita aad —carbta 
aaio u proopmod ororad aaodan- 
Sctcy eenb abov wade raiotaoM io 
Arm. HB rad Biode of growib of tbar 
akdccrao. Fioifea boi a angle aKribee. 
Cto (be Bbor bead, .daeparo, M» 


AVOUn M* 
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tad PoriiM kM «eleAu] «i(b 
'<vcnl conlliic*. Is size acntal akela* 
tM flsay fug« from l OB to i mm di»> 
meter to ftmrmftm coloaies amnl 
«eaunicreri vndib betgfai. A uk- 
(itf cerkllum aty bo cooKa]t 
dflcal, patdUie, cupolue or fiP 
ol In /'•nw coaUius ere rouadtd 
reeeoble hilloAv B^OBce inch 
beivy sbJaoda. Aerff«ra bm i bras- 
chiBj (rco*bke tkdeioe. 1 bM«sip#*b 
aod he MMpru tbc cmUum it eoap^ 
mJ of •eveni rhia froadi amofed in 
the form of peul» la a Ao«er. Tbc 
aoAual growth of cumb ii very slew. 
Band on iin"iirniiiciil coidanesa 
(hey may tnrmai? u aasc frc 9 firv 
BilluMTen to 5 cm. Fnsb cenk have 
irowB over jo os wtba Tuiknna 
harbour where rba breahwen have 
eaJy rtendy bees eamcmad. 

BcMOeiie iaparra^ce 

Smm ewab an Mgbly Fiead 
for that/ decererive veluc. C^km 
ntkfwt n ceoMerM •» a 'pnooic 
ateaa* is iha orniu. Aa ii wea bdicvad 
16 have aeered pteparrM, paepte af 
lodia aad Cbiae *en laM to ban 
ttcbaaiad chit type of card foe can* 
aldii rabiei aod paacb Noee aa cicfl i 
tias. The Ro0M md i« haag 
braadm of omI aemmd aacto of that 
childrea to aafotvae^ tbts fm 

gor. hkbaaa are aatd to wear Ibw t 6 
ward off evtj «T« asd abe ■ e env foe 
faroale tterility. The nd oavl u vacd 
IS madiew iibcc aaoof (ioMB nd 
eves 6 e«r the or^ pipe eoeal (ride- 
pe> 6 } haa a piece lO «ome mdin—w 
lyvtbua of ia Semb 

People of Malay Ardupel^ aad 
Japao wvei orsBBenU of bladt conk 
«a prmnuvea for xbpijiraa. 

of eonJ itakiaa opcoaf- 
ly of ipvciee like Anwt ipp. an mad 
M bolidJDg Mods aod for 
roaA (Fig, I). Aa rh^ are peteoa. 
they an nd to nude bomm 
Coreb «crv« a» row mataial fa the 
prepareioa of bSK, otcctB ntd 
of ibcir OB' 

booale cibisk. Some older c otai 





•( ToelMiio 


lime tXBea an riA m Ba^eaium 
( 4foaM t i^ ^» ytm vtfee 
m Bafeiag«MBi. Tbeyae abo lacd 
is ibe mmAeoat of carbide b 
SoaA Cmd *dr«M be^ 

fimnar ^ UmA aid aay aet aa 
aarorol barmn ifataB am q imtai 
and oy rfoak nonA <M lerfo have 
long wnad aa aca bird eaDOtiiBiea 
Bd ton 0H tod ihinna^ ijimw). 
Vha eadi afoo^ fam I**™ Iiaig 


divelsd ebon mb Imd the 
ha» kadvd dowaw i rd bw the eeni 
liBe vuna liadiqg iepto^dMaiauoa» 
bom ito OB* pliDiptorc Ulasib 
(r4.. Naoro, fv— Idodi, Chnat- 
mm lakDd) which are vahuUe muT' 
OB cf aduatrial pfaoaptote. Cmil 
p dy p a ledp is tbeir ttoea oeva 
ptotocyntfaetK alpe (mBOthaflaa) 
B a ■ya)bke»i; mixiitkn cad beaefit 
by the bdb uiygiAi produced byphy* 


^OBKi upoikm 


AueubT u« 
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CliM kc» (A «be 

ch*rti witb tbc auusit ’dti^cmin 
lpotM^~0U0Bn<A ifltckvruri 19^ 
Ti»» iBiHismBalK «■** d 

, coni n d b <■ odc ceau for sukuic 

i limai »mA ftinrnt U 


Fi«, *. ■otMtai vtll M «•*•! 

•CMC* 

tAi^rnrhcus Vtry often a le«d* w 
4ap«MiiirKiM el* otygen m ihr Miet 
•round thr retfc whidi i' (hf mn* of 
lii|li prodwcimcr of the <nni an 

C^onl roffii Avour 'icb tMbtnv'or 
vrgMiti jrewth and 'how 1 ^ned 
ei«rMn of 4hB nMOtlo* Tho tho 
■•no Ik foeJ nunory frotindi for cart' 
AWrcullv imperrmi fhA lUrf kih 
virmlA •!« iHOrr uekorfttf ihi* p«l^ 
lablO' 0<ra{N« «•• yreh^THii tn «lu^« 
ccoehiA, oyirerf kM cur(l» in ihr 
Mher valuable fiuAi pr«>«nt n ksnl 
roafk. 

<^|i retfk «aft oho ea«n« dIAcwf* 
iw ro nton« <lHp» hi«* Iiaon wrokhad 
AA usAUeAtd r««f» Theto art 'iitl 
irroad art# m the (Wear Bariirt bar^ 
uf Aiwlralia. I'airol ■•» aird 


logy auteiBy DanagB ro ilk itch 
faiM Bod den of iha rec& and wear* 
oi^dAg ante an obvBUb ftnokK 
snd kyilaraoB low nol helped iha 
MBMKA and fkiiMMAf datt^c ha% 
10 ibr hcauff bJ poBa ei' 
001 umipif ceael m Ian <ml 
p a«7pt aae cdacs aitackcd and men 
hy aomK lAa Mirftdi ond wvtir 
fcl*' (krtain fon» ef liar »orU Now 
aUABpied (o t i o dm n iheoi anJ 10 
prexm ihe neioni hmny ef iwrah 
Makyu* and Auaatoho ha«v "Md n 
s«i up •nidasol coni rc«lv l.’s«n«d 
rubber rjrm lard in a pyntn*J Aam 
10 ltd «ea oriraa coaol polyp' lania' 
OHW aiad an ••MfitMage of buna and 
tea «o rchafealiiair wr wal 

mft ihK «oy} Much Bon ingenuuy 
aod lav* far erac of ooUre' m a mK 
*eold be requtnd ler aha pwapaor 

R SOMIIMNaN 
k Vu*AI*aUUMNl|aM 
fAhM CaM«i 
Imd Ma^ (Jmtmmif 

funMno-dVWlOI 


Brain teasers 


I CiKin oftd aba Mmbor* 

In Fi| I «R thowA An eoBantctic 
r<rcl0 and a ft* oiiotben Cao you 
nil in Ihe oidBbei ihoi ahouM appear 10 
Jie ceoiral arde > 

a Two f&rry boon 

Tw ferry baiae' ply bad and fonb 
tcroaa a river with cooaoni Npee^ 
At (hr bank'. They iVe t’-rurs' 


wnhocK asy laea «f Iw Icove 

the e p p awu Iw^ at the >aaoe lOMani 
aod Am fet tte dm ime yoe m ftoot 
eecboflk Tbcn bolb coBmue m Ihen 
my lo tW he^. mwro and met 
ageio Ok aecawd 1 oik 400 wi ftooi the 
Oppeoau beak Vbei k cbe width nf 
ihc iivuf 

) Tbe mo's nflaaroclm ooenbee 
rhe feoNJseieo mnhet ••fthc <*• 



owned hy ^ basiAa, a fauvruk hean 
»emleiiu. waupri'i' lt»ut difll' aih) 

• perCcti w|iMtT It hi' un added ^■OkU* 
liontv in that »heii ihti Aumhrr pUK 
as lueuoJ upudi doun the nuAher 
■r«n iha uiHU' A'hat i' the re|i>' 
ireiKA iHtAhct nf I>r Vatena'' Ar > 

4 TW cenlua 

A ft« ycark ipi» ohea k«AU' wa* 
taboA in a venatA twiury. it wos 
ftiwnd ihei liie fufuiatinn ufthe mub* 
try m* represented by a hvi^dilti 
•9uer> nwmher M ihi Imni tihoAr. 
IIwnuiii eil Ihr di|tt'h ayuaikd tiK 
•BAol ihrdtpn' I* e/»ii vrHi llguu' out 
(Iw (>n(MilO(i<vt iv ihi' suunirv? 

I' K MiKtriajaa 

'kph 

kiHmt: ,'V^ 


Science quiz 


1 A |oo 4 Mk Upise 

\%] Sfiree, th) pht/K UUhXc 
(c)n)ceumil imt. (WcrcitK 

2 K^tty vokiwk is i •$ixxl Kvhfmfiic 

10 LOM 

*m* liv three Jidf>cnbiiiiidi 
iufc M p*<4o&%, 
h rhe ikh1 ^cv^ucihs 

pfAitCIO^ 


liGtsn 


M RfePOHII^M 


SCIEKC£ rofi THE YOUNG 


(e) tbe biolc^kd i or nqi ti 
fteuam, 

fifaauGil untcroK dvoSs 
mm duadaed by 
(4) F. G. 9mit4 md C. B. 
Sat, (b) J. voa Mtf 4 ( A 
0 . MiotovOi. <0 I I 
Abd. (d) P. Su«« * 
otra, C*) 

Ouboa la 
CM b« pwUi^ br 
(■) acd lABiaictnrue et 
COM 

(b) niMvd ^MCftU 
(e) iaKOM iAkok (bfeugb 
fated 


7. 



lMeted,faai «aa^ 


icd a 4 aiMc fndua ta «M 
cfai tpaoH 

<1^ (d) tdtet’ ». 

A fte awcc te tiL C a 
04 mik,ib)Vim^9a^^ 

bmrf, (e)mm,(l)mm^ 
Pipe* A rmai9 ti tft9 • ab«- 

M partite* 

») 0 t 4 kmim, (0 te- 
ft>mi| (« •bMrpete 


(d) 


Of tki bUovtBtp vUek pw H p 

laip? 

Snaric isd, (b) todiB 
a wtwtf , (c) penieluai fa«a 
aeue, ^d> ladnai ftancft. 
bile liifjiuiii in 
lodMo 
ENibeM, (fa) 

(«) Jnodte, (d) 

(0 rkien. 

VTJ 4 VA DnrAXM 
ljam*r m ffarfaiwfiy 
Me* C»V 

Ma^ayite, f»d«ftead»dWWd 


Ate /fr «anM**| 


S . 

PPA Sl/ttf StitertON W MtOiCJU # 
tMC/mi/UNG 
MAD 

1 Cfa|Mil«ti ffvida fte Maditet ateitfolaa 
M»t iPM«dkttte. 

Priea : Pi. M/* « Ppaiapa : P*. l/< 

t. Ofajte^lva pvida Vat Cnpltevlitp dditea* 
alM (*at 1M0 adittet 
prlaa : Pa. SO/* -f Pa n aga : ■%. 4f» 

J. Ofavaeda* VfcmKrtoalte Pliyalte 
Pried: Ri. 20^- « daaaot: Ra. 4/* 

4. OWaettva appraap fa tP OrpaA>« 
ChaanlaVT 

PrMa Ri. Uf + Paalaga : H» tl- 
K/ftdIy try yrnnf taca PaadeaV/pfi 

rOPUlAft tOOIC STOIIO 

Opp Piwi Collate 
PMW 400004 


fon $uMe siiicrtON rpad 

ARUN’S GUIDES 

PPR 

H. O A. Etam. 

Clarfaa Orada Bjiam, 

Aoaiatania 9'ada Eaim.. 

Etaia dank Prabatlanary Offieara Bjtam.» 
Madlaal CPlladaa EMranea Exam 
Cofitelnad PafanOa darvleaa ERom.. 

I. LT. and Engp* Collagaa Entranoa Eitam** 
National Talant daareh Eaama . 

Crril t afai c aa (Pralimlnao’) Eum. 
Inapaetora of Interna Tax and Cantral 
Exc*aa att< ERam.. 

Oanatal Knawladga DigaOt 
and auefa etba* oomiMtiiiva axofninatlona for 
aafaolartlilter raerultmant and admlaalon to 
w^awa aoRapaa 

Ptrtf/aAad far: 

YOUNG HAN A CO. 

U8 NA| SARM(. DELHI* HOOOd 
PH. : DaM 2$32H. Jaipur 73972. BhoMi 3E0D 
• AtarfaOfa w*tf> o7/ fAa /aatfnp bcokmUtn 


aciKkm xbpootxu 


AUClSr INI 











' rtmsMdMtbt 



FOR HER 


LadiM^ b«war« 
of L^dy 
nIcotifM 


W HILE iDoufltiBi hijtfdi 

imoUif wtoittfetvcaad* Miw 
mpi et oo oiak MMftvn, 
b« hM OAC oa <ba 

«Mduif curre is tJie IM •» 

ma HMfein tn Mnuafly laevi^ 
iDf lA aumbci all am Ua ••rid, m 4 
partkuUfly (A (b< diT«liSiA| eB«A> 
itm. Althaufh (bi» Hb<( ii l«velr 
canEoBd (o tba ymm <i hm aKto* 
■triwmlryoiip,briEiathaiifba mA 
null popaWiaoa (tf Mtt. 
mad wofna af Cbi vpar 
ornuc peap ir« fciijai ioca tbw bate 
qtea lOBwe ol (ba ^la dfti l 
•a^Bveai Whila mm Ite atcrao te 
te Um ibatr Am af s, ■uay arbas 
rat atte hate <• arMbrim MDdaBfM, 
afflOTMc lad iMB u ••)•. A auncr 
iA JV 76 iheaad ibM th/M ijUMlm 
af aria nHlMi aad oa**qarM 9C 
faaala midiM la Ij^ Uan«W7 
(Nicari^ Mta uicn et ubaeea A 
teaUat i ia aay ia [sdia. parwdarlr m 
tlM aeMMpaiaM ddm oo aol; 
(all haw cbbA (hla hate haa tfapi 
iAMttefMialiinriMf 
Udia. AajbPM, ft 11 tiaia IM 
WMMB tcaalm teas ^cbt 
baaltb haaarda aaMitcad wsh 
M| VhUa tha imar of 


han (d 6 m, ihamA mb 
abouU IB •• Mf oN dnagi Mf To 
bnaf ibo ptMfboMO, •( «oay ■dTtn 
w ^Mc a a fte MteKdlMaa 6« tm 
rmoai «f iha TS SorpBM M Sarioai 
^ Itekh’ ttei rtod—death 
jaaaa ef US mm who taa^ opnitt* 
•ft about 10 (I 
a«. j UMM hiplKr fca 

naKs biahaa fm htm 4 mm. rhaa <d 
•ha an 


Aa MtMiihiBh BBaabar «f 

MMe 4,ae» ri ihm, ban 
bora det^ad m ihi Mouift of pMt' 
aud (aaiy fciplat thai aaaipn* m 
haac»«0ah« Odihaih. •m >a e oM pa 
BMit iacMmi raiiiiifTM pilianaw 
aw ha«a boM auijurtirt to «a«(nb«ra 
r» the wnoM hrakb buM* af 
lAf. AAd <d ihatt }o> ttrta ha«* haa 
■‘‘l> * out im (hur awiaxtr ia 
10$ ct pnmmm$ wciOM diai 
Ttef Oft . carbo* aoMaida. AiaiaBe 


op •bow 

3% W S% the d^otta atea 
, Tlio wlaMtM ad adawkio $m 
pmrfofrd tehaf In^tet OM^ 
bMioi o^vto II hifUr toBiC 
,aad mAtf ba* wnb haMo^efeao 
oTbted lofcf iMhiii|te mmIiiNb. 

^ hb«d iM tf'mtf 
iiMW nDfi tot cacba m- 
(haa iw oa7$M. la cmtaw 
ihftlfeftt — O hl Of TMllB IA 

the nteftiaa of oi3va GafTTMf 0‘P*' 

.dij afbioBd hr <o%M COM are 
MeecBO • a wlr alhcted. 
>«h^ M ate bfhlr lak. Aa bnk at 
4M$qM [MVhruTMpwofftey 
is a luHaa wbm bo^ AOt naed » 


(he dni| aod do a( p ni o w to be a 
•haa ted y leitel doa*. Whjk pipe 
tatecea comoi'a baweco c.6 ad 1.43 
AXeiiaa by *el|h(, dcu« ud 
e|Rrr<a bow 0.75 % m 3”« ad <l$ 
lo l'(d% Kapocii^lT HicMiM bia 
baa RperUd 10 Urioubte rriow ot 
•dmaliAe ate aondmoliM wludi 
haft direct iBfhxDcea a mtvb 
C aiTct Cenre^Bg Mood prewure and 
haarT me Tbut rsflaive unokmg 
MOT taiuf lO oorrml individml a 
iaciTMt IB hM| iil«, Mood pfesuR, 
(■rdiae eupui, hearl MrWe voltoBe. 
nlnriiy of hart coatracrtofi, Biyocu* 
dial otypcB caaimphafi ad 
arrhytlma. Naua hat aho been 
tete (0 laiia the coBieni of fetry 
asda IB the bted ad 10 uinulau 
blood pbiiiect (o diof to «ee aether 
•Ad i» ibt villa ef Meed «aaaela. It i» 
becaua* of the addictioe |fo*fl (b 
Mootiae that iba habit of tnoftini 
b o cotiM difinJt to five vp 

Tar II a darh brous, viieeui m«> 
tftiol caanpoMd ef eoAdanied part^ 
4 (« 1 mm cififtRr unohe aTcr ntei* 
im aod AKonAa are removed 
Si roof Mrooefta* ^ciACcr-pMm^ 
«n} iiba poJycyttK •Moutie hydr^ 
cwhom, MRoaoBfniaao, b^ca«AOpb(hyl* 
aftirm. phrooh,, tetv aridi aod ibeir 
eaicn, aic,areaoac of The come ifuati 
ihoi have bem detecred is the m 

MBiordi BMocteed w«th enwUfif 

HAwia dTa* *n prefiwaey ond 
flUdbvrh Ruautc ol iheu harmful 
eo^eocau, uneJiing dorrng pte|- 
oaoey n eepenaJJy Jckcernui ai 
ably to (be eapeciintl rnnha. hm aJw 
to (be tetue ai well Accerdini 10 rhr 
renew Tab^u—AoMrii^ re ihJtA 
md tmmm ripnifamw by S 
ma and bw eaUeapuce of (he ?opu- 
latMB loiorawioa frepram, Jotea 
Hopkiiw Uniftmty, USA Cip? 9 )> 
laiofaof <DO(bcrt art more likrely Co 
|r*e birth (0 iMdsri«ifhr babiee aad 
(he wtapbr of the baby i» likely to do- 
ocaaahBc wiih (be lomaae in (he 
•T Ki ? M of tnioke the EMher inhaler 
diBi^ paiponcy The fesreuoBal 



FQRHM 


KTiod alKi iMftOMltfig upoe 

tbe ui^ni tHe tiwlKr *niDks. 2)onK 
cQfflp(tc«T)CfB prcfiMncY Bd Wbouf 
alu> appnr (r«rt if •otokini 
tfOfnen The kdmpltcfiunt induOe 
prcmanur njpmrc o( mCiiiWim, 
bMint dwiiBf pn^fiABCf, ^ 

^fvew (• placma thar hu dcwlopcd 
« low in the utoi^a thnr u is m emiKt 
wHh or ttweri % pari of ihe mc/nnl 
oi pf ihc cervn] Mid 
rer (rhc pmnaiwK dctofihiMef af rht 
plMtnia) Karly rupturr efmrmhroio 
kMi caifM kennuv eemplicMiM* m 
form 0^ prmMurt khnur ond »n.n* 
iitrrinr infectin' I’reArx Mrid’ot 
u by iiwllan ohviogft rxk loihc prT|> 
Him 'mmvi ind •>> «Mociai«d with 
hi|her pniMid moriU.ry luiUbinln 
Mid newliorn d«lh>i ^mohrn eic* 
perrtfKt ,co( 0 ", hi^K* iKitkae* 
0 ^ hktdinfi duT jib pr Biianc*r than J* 
iinn*>moke^ 

1’obKCo IK. duriagprefMiQr tm 
aU« him irfieried to incrw the >ocl* 
deiwi: of 'poocoMOMi iteriioo Ia • 
iiwediOi Nlydy, S Kidlond.' ond 
B K«lkn fMiod that prnpnr* 
oef» M mfiarriat^ii mwolv.oi >in» 
kcr* inCKMd froflitlie fbunh jmmB 
through tin i<vnth roonrh of pnf' 
ni*n *7 

A ttiff <i) AmvKU re^rclwn kd 
by M B iHcyet sAfducUrf • *unvy 
in Ig^y whioh rcviukd that the rkli 
^■f perifuril dnih m vneken of leu* 
than >9 cifitntt* • dor m~- m orr 
tiMa tn oon-wnolHn, but ih« por- 
ceoioKe'hot up to foriheorwbo 
MimlKd mon than M ofiRdo » 

The eMlyii' lire 'bowed tboc jioi* 
luia] mnnil.iy nsfc inmooed by ',o"m 
to iM"„ cn inffatv of MnekiQg awhen 
10 the lower 'f«m eiancnc pP «9 
Incidmtelly. ritk of pcniutal dcoih 
of pregnani «moli«t« gmrly lonewd 
rn older women i abevr yafs erf* 
tft) and who Bovr hod three or more 
ch Idren 

lofanr heolab and dtvrlipmoniol 
bajards 

( una^mtat iiulfrrmeimr of •wm 
HUt^t> Ktfr>Kl£lf 


fec 0 i have beat laBcd wf *<tb taiek* 
tof ibou^ the KnAt arc ao( ja 
GoodiBife The Lim — ]<ia (« kr|ely 
bBcd a (Be ttodos o hkh eboa ihoi 
nprhLn fivc hnb to awe 
iiiattiiMiitf bab^ (ban da bob io 
km Dera fnn ibe frit(ib Faio^al 
Maeiabiy Sumy cosAiaed by 
] PednA aad A IL M Aateeoo 
PrmatJ Ob Cf*u . ^ fj) 

19^4) ihow a hgbPi '.ac'danCe of caa> 
laBiai h^n dwcBe ca 
ckbben —7 i pee (bwa—I b'n*« 
care pond i« 4.7 per rhowBad kr«h» 
m nee*eaiakm' Nh'^ 

%aow rvaKlan iqi r ihai 
debraim arwrdagpeel and uudlU' 
tual dcrelafeneM of nl^w ng mey hr 
anriKMd i« tnmkmg durog ptcg- 
DBfwy. (hough (he tbei r^tua (» to ^ 
iMAeuMd boruad doubt 

SoMfetBC dur Of lia«Ma poi«' 
eaaiber thnlt (a inftiH bcuhh M)ili 
of uuolt>ng mothci eaareim oKoHne 
wheh n pwMd ebw^ to tbe ^br 
If ibi iM(ber wiMki' du.tc hoiviK. 
I e . aart (haa ae c>firetto> a daps 
Kbe M very likly to hrmg an oeuau. 
(barTbua aad *om tmu to he' sudi 
bag babr 

homo oabtr aa^ecee of ema W at 

'wnoli»ng in.ght incte«< brer'' 
metahol <ai of evregea ^ngdam 
0M|bi enpentM aaufief M a «m 
trofu) h*(l that »• turo heo^ on 
early mtuapauK 

An MiotaMd r«ik of aeibo i f 
cerebru ntctihr dBav, opcoally 
u i yW(t al t ^e i Mi a aod wi b oi u cfa- 
ngid haenarrtaage.he in w* fi» tloe 
uudKB wba laaba aad at task, 
(usr me oral caBiBi^m 

Tbe pcaBbtl.ry due o ih ag la- 
auBe> AancB of okb of ibr lu* 
peudutiTur cogBaa 11 atau ieu)*i^ 
anemiee hiwlyw of (US) Hurd 
Nalaeaol Cancer Surw? data pubb- 
•died by S. R «tew aod J W 
Horn ^I 9 > 7 ' reacakd a oaMMaly 
wgatfi aa t iBactatioa hcroeeo luoa* 
N(ou (sarc* of (be (nnioe cerrie aad 
ngarertr TBak.i^ oitb rno aai.iB»* 


isg ae c^arctee aaiMBnpiion inm> 
sol 

la lBdk» P N Notaiu aad hi* 
fco Moi tut oviducKd I wudy of ii^ng 
BMor jfi KlaitM to Mdr (leal tebacco 
wrapped le temburiw kef) vnoktng 
in d HeitBi eommunitiM rn Bombay 
s/ad J fiuur.i*;!} ttj-ri;, jjjy; 
aad found ihet npmtr imoken fb> 
ced a relMtve riik ^1 If &r Juiy caa* 
cei • agaiBM 3 to eaae nf M 
•q H ik m 

C R R.M. Reddy ef rhr Kittwial 
Canet' Ijw tuic. Indif 11914) wudteJ 
(hr inrtdrnce of cireinoma of hard 
fOlOiC in ledil m rchtion in rtwetk 
unab'Oi o(< eurra, otyjw of Awnir medc 
opr emoked enA clir ItgAiM (n>i 
uoode the mnurh, V'l. foutid tht 
rrlaitue ri<A to tv a(<m«t iia ttmc' 
gruir' tn ■moUr< than i«i noi«'«nu 
hen CoMmo ta s<ammo<i holici'ibvi 
(raditisMl ferm* «rf rnhawn usii ace 
ten dangorou' than 'meknii muiv* 
CeCTUred atpreltc, hronuhlal siancer 
ui men «rei> foutHi to he motn |irev» 
lent tn man vnokine Ari-Oofi, nr w«tet 
pipe', than m smoket' M '':l»r(rl^ 

HoMUM cd M« (TiHiern xr': the 
cdeR' ol wnokiny a^ «n inttm»tii»uil 
hahh peoNeiti. tlh tTmlit Kcrild. 
Oipnteatton («A>e«Kii an Piped 
Omoutm on Wokirip (Wrri) in 
Octaber, ipyl to formulate nveiures 
(or cfleetivt eaeaml i>f •mokrrd In 
(be noeawhilc. rwanh haa barn tn* 
(enathed to had out if (rnefcirtg is ahn 
ei iPCtateJ with ^bet tfwaases. 

.Axin:a R Khuda Buiswt 
loaw*r 

Otforime^ »l ^MiAgy 

Aob*** U i aurmpr 

».a. 

Saomh Di AoBiXAfi 
O^ro J MOl of Zook^ 
H' Jporu LAaoenily 
IPS 

ALCi'ST \m 



External 
demand 
pace maker 

P ArXMAKSK It uMd tef dbtct 
MiR iDmuUekM A c»m o( utter* 
mlReac or ceopleie betp ttock. Two 
(ypet«fpiceintfm«va.^ ntcrtut aad 
laietuJ. ere fenerally «Md. Tte a* 
■eroel peeemiher iclnul*o the hnri 
«atiMe to body, while to 
ttritf] iMuemtor doei to iron iimde 
to be>Jr> The imenal eoet err luio* 
ly uted wbeee kn^teroi peceBaKiOf 
It deiired. 

The Ceatril SoeaQfte (MtctAcm 
Or|«Us«fi<ia (CSIO), Cteda|erb, 
Ml developed ea eiiceail type pace* 
m4ker» wbich » ■ veemcuUr ly inJ u t ^ 
aiMd deoead type pea A teriee of 
ekctnul impulaet of ceatteer eurme 
u mikble frwi to iaterweat. which 
OB be uted fee pecevtitaat aecde 
The rtM nd topbradc of tote tot- 
pulta are ■djuuabte. The laitrwMiM 
» ludul fee ihon*(^ paciag of ■ 
petioi dvtfBg pre-op emr r e penod. 

The device petodet loaaUiMa m 
to dentead aode 00I7 vbea ea R- 
«ive is Boc deteoed wnhia to pened 
cotrespoediaf to to ea ivc. Sosio- 
eirv to R-weve it ediosahfe. 
Cere hu beea takes to etod to pot* 
eibihey of been edowlaBflO durn^ to 
vulnerable period of ordiec eyek 
Compeddoe ber weau to stiauili of 
vy&chncued qf yfl i&d tbe otuml 


ovabef to, 

A aeser is p eovto d id ia dke a «hc- 
tor to pate uc fra to been or 

f^rfirr nd opooioMl e«e p V 
teRB7> to devia ob be eaidf wen 
betoptooie* tobchpeovidBd He 
tpm al f l eeif od et ne seeded fee oym- 


Tbeli t e iM B ir to Bade rve pr^ 
toeppes ead three Mlp ofiBe^ 
toiB. Cfaso] Dab herc beea «■> 
o esdei tf d ■ to fw^- 
SMC ef MetosI Eduarae 
A ftevaeeb, Chesd^rb 

The t p otoan D Bi «f to drvioe 
eie es fetotn 



PetMoa •dnesM (we 90 m 

m 

fm *1* 

Puhep^edF leuftb* tmm e.l-IP 

«« «e toA ec- 
*10% 

pyMdweiwB i m AiO* 

2 bV 


Mcair : nfbr pdew 

MiaQen <palm fran 

lOi dedeetke pdw 
(dwtoe of R>«svw 
toahevt) 

CMtawdec* <■[»-'— iwkiritdiil 
feimviri^p^ 


As to device u ea iMeotNy* 
aei r i srri prodoa, fcaenl-purTCBe 
equipmeat like haeksewi 
**‘^*'^ BBtoaei, peels, toldenai 
see ead mW ^mnA mds ere suITp 
ooc fer aeebaoial fsbrkaaoa. Fee 
tnbeg, cqiBpDaii Ufce ceoBDWOpe, 
li^al pDcrera, pow e r supplies, 
■ahtseicn, SCO aaulecor, dS 
inesuiBe, eie., are aeeded. All ue 
avBkbk iaditeBously. 

T'wssten, dieda, capeciion, r^ 
MiBs, s l tw eds, swishes, abtan, 
■n to mi>)ir>isi*B. 

Ar to oaaufeaure of $00 vain 
of tbcB pecenskers 1 filed capitel 
(odediad bad lad builAat) of Rs. 
o.po Itoi aed s weribai espial of 
Rs. (.25 lehk arc oeeded 


VHF multichannel 
electronic tuner 


T KE ^Biial Efectnoia 

i^Rewch iMtes (CSSJU), 
PUaai, bee developed to dtofo oi 
el ew oa c twm fist TV rsomn. 

Ike ebcTjQW. uaer veMeUy eaa* 
sets oftove RFiaphiet, 

hxa) oecdfeBc ead Baser. Tbe tiioaJ 
iicu^sil bp (be aioBB 9 btw^lii 
dows (B to mpM to tosec. A 
filrer to tried head I or bod 111 ■ 
p wm de d to —*««■»*■*» to la w f ei a i se 
IkeBkord ^^sBifitod by tbe 
RF atphfier where to B-tedtoa* 
ad s dent oa is o to e v ed by die wv- 
or toda locd b to maoc ritBeoS. 
Sot (him tods arc toed to seta 
to ivto u vd fcood. The 


aal s with local oeolbtor whose 
frsquBKy s slae toBtc<Kwirh the 
belp of to vervaor diods end fwiteb- 
ia| diodes. Tbe imied ootpur u e«e> 
ihble M (he uendard latemedtse 
Q sd w es c y Mitahle fer GCTR suod- 
ard *B'. 

Tea uBiS of tfes roas were sisde 
by to uistfun sad nbjccted id de¬ 
tailed ma sod laB(>dimrioa field 
(mb. Tbev p erf e m saa has beeiv 
feoid to be peod. 

Tbe s peci fiCB U o a e of to etartok 
tuBS drvrioped arc ar fellows : 
$«(aly . 12V {wulMof) ocndasl 
««Ul0S 


(CcBviawd M pto 



• • 



lECHNOIOCy FOR VltlA&ES 


Mushroom 

cultivation 


mKB CSKN] Food T«teol«^ 
^ RcMaKb lotww (CFT 1 U)* M?' 
Mi«> oodwMd feui dcnewnoeo' 
fiue^4ri«BHe«i ^fOfwemM, <«eK of 
(w»< 4 a)' duTMoe, dunof Oaebcf* 
Ko*««b«r ct7$> 00 the culimooe nd 


I'l urn fifij ^ibe OKstew Fhtrwiw 
TW porae^oeB iododed 
cttftfccooivtv fiimoft ood btaA 
dootlopscv bAkw 

Plmntmi «■* b« cuki* 

voted ood ho rv e nd •■due deyi 
B a ha BttkfK <m> 

(fitaeotofaponrafc (si^OitX) oed 
lekmt bmiityCsj%^ 5 %X Ha* 
be p 9 im m bcA p uiaeJ with Ac 
•vbM ml leiMB Uke diT ^ 
df Mnw^ hoM^B p0«da ti^ b^B* 
bee Rnenaa far 6-h ** m ■ jotr 

wt a otnated preduoia ce« ^ 
•bout Is ^ 

The I 

10 OK dm aoshraB a tevool 
pokr ewBi. 

To pepatoB du pndMsoo of 
f a** CFTkl wpfba, 
aihe ioMi Mdeo, ebt ipoB (Mediae 
Bttml) reqwrtd ist ibt burpoao 


Central facility for 
safety evaluation ^ pesticides 

mKS loduml Totiseiod)’ Xe* ii tcaaf i*p • Ctooil Poohey fee 
^ wweh CcDBt (ITaC)> Luekaow, Sofccy Bvsfaoooo of F eo ood es wbooe 


sbott-teca ood loo^'cem 
•ookd be : (i) Te leetwe tesbtsto* 
dsMi OS dstfttesi 
•yabedsod/BBofiauredy fivBuhied 
by moeesl lebotasnes sad puhbe 
a inU u pfinu won mAifOkt 
wnbiB the aaostrj ; (s) To asdsa 
otmao^uct n inn< lad audd* 
aBondoi) voidiea ea eokcred miAi 
of ciqwriiaoal alftisli, n nor tteo 
■■04 bMoMl anitiats, huBos cell 
Ibb l yap hocyto a nap aots* 
fcnic tftd eutBOfeak oAos sad ia 
lerfeieoce wicb lOiaufw oiMbousot 
tod n study n ours cytoicBsiic 
dsCD if vtnoQS pssncidti usiof 
bcM sane* cells of lecaci souBalii 
(j) To ^eskf eew Kebsiquei led 
owtbedolefMs Ear noBiiortBi led pre* 
dtfOBi bermful dhoi of pesdeldM 
oe tufet tod MB*tsrfei orpfllim 
tod tbw dUfuuoe io tbs eavueiiBtot; 
aed (4) Tb provide espcrdie fbr dla* 
pesBf tesc lynpsoBS tod develop 
tec mrdieds cf thsar pnvanao. 


rrSC has bmdbi out i bteeburs 
c« the CcftCtl Paaiity FurAtr details 
ripordiDi ibt fadlity ue bt had 
fresi Th« Du caw, lodunrlal Tmi* 
celQCr Fnisfrb Ccotr«» Ludtoow. 


SaENCB IN INDUSTRY (Ca*Maed//oat P4r< d»> 


Oka badl'k db (nuivt 

tea III—atdb 

NMHtiiin bBd I^a dB (M.) 

Btad l(t-»t4dB (M.I 
latsrteteaet * BbO 40 Im.) 

(TF f«tKte» B«»e lll>^S dl (Ml.) 
{^t ' BbS !—90 40 

reMetMVSVO 
WtMsiAOC : Bb 4 1—9.9 
BaM TTI—4.0 
vita AOC tea l-M 

BM Ul-4 


Tbe (» outenah tod sooipo- 


OBS tob f e d art tnaanon, e tt ofr 
ten. svnietet dndee, VHP maseet» 
feod'tev^ Bpeoton, aa»» 
tnosteaec sod fte-mpprr fltd 
tBteB Tbe ite Bteteb far te 
luaer bM vtO ba«« lo be p i uiii i ul by 
lbs paty cco tj K ie d te dia purpoae. 

Of ibr cqi^^eBi requued, aaa* 
Hoocepcv BhUMi , pew iup> 
pbcs.ODdVHP oBiiH g ' -r 
Bsd^BttMly avsilaMc bio VHP ••cep 
Benmtoo, VHP deteton sod aoise 


%uc«ae>oiwill have to belapereed. 

For BMOufiieniriof joeo bb ttf 
tbase reoen pet anoum t filed opUal 
(^tdydisf Uftd ttd buddssf) of 
Rs. t .7$ laUi ood t vorklofci^^ td 
Rj. 1.00 liU Bowld be oaadid. 

Tbe terms for ibc oeadet of 
kacptrbow tte : luapsa poesuumf 
Rs jfOee i reeumep reyoliy. )%; 
oacere of lieeacr, oeo*eic9uuni lod 
penod of bceocot 7 yotcs< 
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TKB MKKrry uttle atom 

^ A. p T}Mt9. ihti fuktkm 
4 U» TotuBw Qambcn, 
so, Bickfa*; Kmu 

PoMt, Besibir 400031 , Pp. y». lU. 
fcoo 

H BM « « nt^cy Uok bo«k to 
youBf rotdn oc • i«b)oa ti 
mtrw Q overpoM' Vikia papa 
Ibe book pta a pmofunic tow cf 
du hutarp of Mcaaie bcenei. oNoiie 
pw*g and todiiA audaar fcapmey. 
Tto manaar >a whkh the wbiact ha 
boaa toah witt k duect aad ■ouM 

tbaretoc bdp to pnai ratot « 
papuf to baki to f«M«c 
Tha mule*alMr*d UtonooM, to 
•borr biofrapba of Ktoeia «llb 
tov toitof tAd "Do jwv Uew" 
bos wm wmU nt« to 
radan am odp Mvt to boob ba 
tho to aobjoa' to •ban. to book 
fdb j eytaf Md. wd w wouM to 
oton n to «chn wtocb ae taa a 
pdaL Tbc poMakof ceapoor Modi 
•a be eoBptnilaiod oa braped atf 
•ACh owcU protoced book it mAo 
fov price, 4Ad it n hoped tot to 
vMipofif owuM stpiina a ponuo 
to d MOKe poptorootaoi a 
Rove. Cotaa lUap. bove^or, and 
a he peiaad ooc. 

TheBdtan iheuld bow tea to) 
to luiboc doa am igenDoA a to 
book *f€» I liafk twhBKil taa 
whid hta AM bcea prmotair apioa' 
od. Furtor, % ^004 rader doa aoc 
DOmarily he aid cadi nd evap 
ibiB 4 hsjpeaiaf K to froedto d 
• raarA a to one cdopiducaf bicB. 
^Ta pMe 4 frw LiA a p l a : “Aseok 


anbev” tot oppoon po^ I ia 
to boob a to kfod a m 
deA,biic ia aancBa 
AAdl po|c \y That wa ae aad d 
pTBS to tera ~<eadcnog mde" 
Mto«ferto«fto iMbertod a* 
puitaa eci pepr to Vhowaetoacs 
BMdd d Moa taa* «a <d pha 
b e ciae « jwoof rader wiB am be 
•Me a iaopw *bar dape Juioj 
I, tore woe aepf other 
« tooni do 

AO* ftad place eoea a toto****? 

4 pofniM ^ 

too load. ftocA to qakdkABoao of to 
e^r.toitohilAiPh. D.apbpu* 
al opoa cod peaa ekco^ia. ue 
reihoifhnf adca to tm bed baa 
etp le ard a to book. Sidner to • 
poA^ rcodo a toow tot to book 
bp 4 pretoaoAl 


» u 


Sub|B»wto. to boob doa aei 
to oadvAl ad oito poctM 
ooa «dto aea N« doa a gim to 
rada • |beipw aa to honoM 
dibea d mtkmt nSmorn. Ta o 
"Do pa khow'' oca ii 
tot 0 



power ptoc. TW poBtoca ^uaaod 
bote bcea dealt «to a 0 
dHoto^ to 
pta aad aa. la ba. beliaccd, oad 
AOt bawd, m ot tbBold be 
rob boto wteb toft 

d |—■- 7 ~ -be 

wwtod fwopl Oi botoa. 0 
preocaad tod aicelp pcodood 

DILIA M. Sum 


ruMA or ovjamat state ip 

C I. Sbto. Soda Aod 
VeBabb Vilpau*, Otoa to 
pent), . i«iff74. to to. 


I 


H ecaid em ioA d tat dae oa 
to Hon oocaotoed d laea 
thoe B a ofioe Boed to (ttia 
roe ym eM H^e'a Am tf ^* 0 * 
Mle, wbrto s arnag (be tw—iei l 


aodt af oiu comp m due. Tto 
to afcel Surap d lato aimng to 
bnadooc Audi tetiad totofladie, 
bu loka tap Tloa <d Into’ pton 
to to ^ to peon. Ii wuiW he 
rnmpkmmnfy a rudi • aeTuoel oak 
a prtpst np-tedeic kal, pronooel 
■ad uuc toa. Ou oeb week io to 
tohiDc uader conev. 

Oac OB iiftkniAAd chc u* 
ttaiVi bUao^ijAp gnm u to od 
cf Fan U of to voluae tot (botagb ar 
u I ceotpilenat td werka d aootel 
arlie raacebot, bou of to work 
II etor bpcho artoe has- 

tetf a bp ba Fh. D. Mudeeio laoda 
ki luperTMaA ud m u la oripaol 
«ad ftra bod Baaito it h ihe frii 
■ok flon ptiblstod ia i adepce dat 
ladle. 

Tto tolufM aaehadco itoo ipeOMi 
d ploio belay ag u pp: goero 
iprtooter apototoaK. TwialpfBfK 
ia Fm I bow boa pvn to diieuo* 
wea e« gapepfap, tol, clumto, 
toon tppoo, Tuuuioa pariei*, porw 
MKo. Moobol toaps, dba of bi»> 
lie toton ood unpemace 

d plMis. Spuswic oauaeiviec d 
ipaPK » pta ia pogei 47 « U*. 
Altoogb to erdv of tootla feUow* 
od ii Seobea aad Hetor (Ooauo 
pioomn :M3*ins)» the cuetao* 
•oipMA d (br tottbe* h u gna 
bp Katskoa {fimdm d ffocif 
ftoBipipX Staee tailor ponen h 
•too totood bp MK provaeiol ad 
Aiciael Hstorio, d lUo 

•oloaa lo caip ad oeotaMi. Uh 
lag atooocapie chaneiM, ■ to 
■• ptobk totocaoui b^* to to 
idocatooria of &to]H»> gam od 
^laa tro gim. 

btonarloniro idcyted b*n m 
u^t^due o0d cDOtoai. ^arioai 
btemwo ton Indio ad abrod aad 
to tooMiiito Cto d Bitmtd 
Mwimry^$ (Sbdto, tp73) biw boa 
toto«d.ftoo^»iiM Mi 
eho BO gimt 10 apueupot 
toie it« to^ of ABM Tewvdi 
toad (dAn DdtoaMiodieolto 
t.Miw oad losal aom m gNa 
la—dti khlkgnpbp. trO' 
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iboafh CD *en»n’ is idded, eenia 
puiKiuatiiiA ttd ly pufi i p bkd «tw» 
tave niO CRfc a •• tbe ivhv Imi* 
•df ha* e c nfiaxxf as tba pr^s. 

Sioa the osw pohbaoM ^ 
CootB** Pkrw ^ 8 mt*^ ^nm^mry, 
•fvml B«v rwordi tiu fer ladia 
or th« «sr«hile B(Kb«p ptuiducy 
bav* b«eo wpof u d. rouKtuiow fat 
neb taxi «q^ have nhaaecd tbc 
vilua of tha «ohme had cbcp baa 

fIVB lA tWiA 

Kovow, it eanaialy isvai (b« cor- 
laoi nw*b af pbyf^^aag r a phffl *, 
h^lan, fawa t m . fivaan. 

phanaai^tda^i, iprcaacitu, (» 
cban and RudoKi 

B. SvavaHAiavaK* 

SOBNCS CP CNaNBBWNC 
MATBSIALS VM. m h MiM 
OMode, n» UnmUpf Crnttiy t4 
Mia Limtti, a/t», AwM Read, 
DifpipnJ, Saw DaU**ctM 4 a (tplaX 
Pp. jpa^XIlI, fU. < 54 fr 

T B baak oedu ta«Mw la tbt 
chM voIha* ti Sd*BCt af Bagn 
aaiciai Matanal*. Tha fcvifw af 
Bnt (Wo toluM ti the baiA baa 
alradrappairodjA Apr I lalo 

Thia daawibw tba diftnai 

prtpwtta af iba tMtaitit wtab act 
wMio(btio*dyef aiaMnai* aetaQaa 
todif, wb*Ki Bans ti cka 

aoluma i* baaad oa tba baak pbywcal 
ccwcepq d*» cT l b « ri ia iha in aoloBf 
asd tha itnBninl aid hiAariniaf 

larMkdjteaaaadiathetaeaod w a bn a , 
Mataraii adann ta a Mb)act wharr 
purt *£**0(8 iocmea with tabAetafp, 
aa a tee«lad|c of diflmt prapartaca 
ti ibe aaianab of oiiicBl )8iparti0i» 
M tacbAgtop n rai ti ia J . Tbr agtbei 
ha* naifafiilly daatt wich th** aapm 
<£ ibo Hbtft 

TBi* aohdia ia diviM iso fir* 
d a ipcaw. Eaeb Aaptef m dcvwcd m 
di^wOt npomaf prapanic* Tbt 
ftat ebipcar daacnba* to dmit tba 
flinchicii prcpatna* of maiwial*— 
a airkal &cror fee aafcctioa of aace' 
nohferanfcaddwlofial deaia i^eat 


pcomp 

Of ae»«ccfeBBBL Tba 
tar if drfoted lo alaarial, ofeamk 
■ad opdol fnpactiai Caotibaboak 
mm iltiadp dwrfead 
to VolM* I. tba bawd^ 



Antba 
to a 
of 

mb •ath 
diCnaai mptm af ibwaoaf pnpet* 
«B, todutoii ibrmal pawtodto to 
■oaariafe. aco diaetnto 10 the fafib 
towpaar toibalw ndlftb ttepiv 
tte mW n ogae^ to tbe 

owHi a0d wtoad* to pf««a«ii0 to 

enui ibiinwti00 toiBOTHlidM to 
^ toasfwnn wab n»1io» 
10101. BBk to iwbM 00 tlw in- 
pertMB to MaBk. CBOMM a0d|to|- 



10 «h 

Tbr boto inttte 0 
ttcrodaKta^ mmif to awariab 
nd <00 • «dl 
fea andsn toBMWiab aeiaooe. Tba 
ftowatw prwradad witb aaiober to 
*almi nd a* 

wbito mke H aiiMa fipa adf-antoi 

Biipr tottvja 

THE Sn>Dy CP MAN bp E. J. 

HtMt W Sb^taaa, baCttd 
fidkaa, t i^s (A«%lafele 6« 
a. I. ntyw im,. JA De. D. S. 
And > Bsafeap 4 ^ 000 )^ 

H EJBorry. 

Qjitm toaaaObtao fee ab d to- 


iwaeaa to tbr itt'gkt'nMt to nao** 
vpa b wdp i ra l oaMfi mi mij 
bnad aa*Maaa0i to btot • a vado 
ttSBi iBH^^dbcipUDv^ 

to m appreacb. 

Aacvtoac to tha aothar, tU* 0ew, 
ibocoHphii raoiaad aditioA fellow* 
tba tbna to tha on|i0xl book and 

to the i|ptj tad ono to vomHao 
fau0d withio aod baraaa bma 
papiiltneai Tha •wber'i aioapc i* 
cvwAld Plnt» fat thcoa whoa* woefc 
laaoliia a fca ortadp* of (ba itnicrore 
nd ftaoin to tba hmaa body* ibr 
Mhoc bia Iliad to dcMriba aoeBa i» 
partav feacoft* to tba papulatioi 
biofeo toiba apKia, Kooae upitf*. 
Secndlj, fee iba |e0a*il raodan« be 
ba* five aceouat of do* oaii wby 
do taon todi«id«b aod popidw 
iio0i atm to 0401 mete waya than 
tbo irofetnal ooaa to fecia] feaiiwat, 
•tot, akia aafeur, Od, but ahe away 
totbaaonrlwtea* am* at fe0M baaa, 
to pm bwkfMal M^iieiinr. 

Amm UAo ^ Mtoto aa ih* 
arud| to tba aaturt aad couaa* to 
b«0 «iri0Ha«. VaciaiMA otiea ai 
all had* to t<|Miiiaiim. fieta tba 
aalmihf thm^ tba mOular. lad^ 
vMool aad populMiao, to tba apaoia. 
Tto* boto: dub BaifiJr wttb vaMifea 
witbu wi liiatPiau buaaa pepul^ 
Oa0*» oliha^k kAiloOb mt node to 
atbrt k«di abo wboa laquirod. 

Tba bobk hs aaou ebapun. The 
feat ehapur idate* to tba hiatcakal 
^■a to bow aas caaae to ba iiudM,* 
•tuttoi fitan iba BgiTtiaM aad the 
Cn^ to the aatablubrntsi of lotor- 
a a mm al Piolof M al frtfmow to 
atudr mia, wtodi oded ia ]p7) aod 
faaDriotba OBBtaoca to the Huam 
Ad^tahkliiyrrewct. Sometotba Wort 
00 Huaao Ad^tabUit; i* btof car- 
raad ea 10 a UNESCO Emgruama 
ntitiad "Maoaod Bleapbeia*. 

Tba aaeemd aod third <feapt«» 
dtoBiba pBetn»tbe «nid| tobuom 
t«iatM0 aod •aooeoee. lad bapin 
with 00 dwDe0tar7 apeurtaw to 
t ai et ka , wtort i» fwirial fet’ 
the QodemooiyBf to buoiaa b ki fety. 


iC BN C E M f Od i r iA 


AIMATSTIMI 



BOOK REVIEWS 


TbB Imc pvt at tb* 
cribet bBB wutslh; pfr $$t 
both from the lencbc tad camo- 
aNBiilp<iiKi vMathcrBtai- 
plmwify to ODO oaotbo, abkh to 
*•»! IQ object OS 
mhirios (Q^ts 4). Coo prisci* 
phi of desMftofbp lad popyloflM 
blttog ixo otoo ditc—tod. 

The quart 80 li um'» laeootrp 
Md tbo wij IS wfaKb bo ovanoUp 
•Rrtood bto prant tern it imk whh 
U tho eI)0|Xa os 'BtelotiA of Mao’ 
wtaetotlie doiaiptios ood 
at roartflo to ortl daolbod. 

How tht eMlIiiod Ifertaal roaoiao 
«f Mftto tAcacon coK uo oansiUog 
ibotit iba ilM lod thopo of ma'o 
•B fiotMn, u idoo of bev W Baad, 
bgw old bt VM wbea ta dtod, oa, 
ICC teortbod it tbto chopar. 

Cboptot S*« *Kofi md hdi 
ttrtroamcot* dato with th« Itrtatie 
rJodaDiht|i» lAuh calK bwwoa nos 
ad cho conoui wcti of osrtioicsosc 
le «Ueh ho Uva. Hat t«a 
'avMeiMDt' to tot ij cho dlattic 
HBM Uho totipenniro> i««Ufb<i la- 
midicfi otfr> but oaia pMiii iH the 
tfnnti MlBoU whkh my oa os 
huciM iadividutto or populoMM. So, 
ocaipoilQt, ooBtartc awd i bai , w 
ctol nlirintiliir*. totfltMW, oAcr tt^ 
nl ood pUat life, Itriiohn dwtoo^ 
ofcM lodk It btBaio tad 
tiroM iJI Gtoxitoto btpauwr da 
affito it tbo 'avlTooDtat*. Tbo itrrr* 
oetlot berwoa bb ood thao ««?to 
, noaettol {kton ore dooolbod It 
thii ebtpeor. 

Hov inrroiifid ot uboI to 
ten tbr tilth ebepta. Tbo liapliw 
entonot for luijreii of 0 popateiip. 
w of 1 opoba, ii tot teal tnber, 
eiaeoo4#il ipedeotooteerUctoatj^ 
uiat a t aju to auabn By tha 
ahorlat, aeo to otdMbndly a the 
■esott 0 ncccfdB] oaiael, vtth ta 
mami 'mama b tatben of obeiti 
e.| pot att. Hto <«balioriot of o^R 
■fi ri^tfkiei h o b i wi , bto a p oohy 
poeaet hineff fttwa hli Boimucor 
itd Jito iMicy to td^ it m bto tioA 
m Ue abif quoUtia wbeb peon 


ibti nt to ihc mm nifttidul itfart 
thatecnlmd. 

Uirilifcory«a»a|Aam oom* 
«d tfaM ch* nt*! fOERi^ poor otd 
(OOMtt would bo foftotid by ot 
o^ieBy raootftd te a t . TbcM op- 
timtk fiewe of the tew* roegred 
4 Mcwo of ohodi dtntf the yrriftt 

lUik, whit lA be the teoro? Thu 
ten the toa rhopac of the booh 
^Mafend taw Bd a the teve*. b 
dah wtoh the oroa of co s c aa end 
bSktkia aB a popatem. 

I, i^udbi ted Bd Bfim. 

AteacoUtte^oto- 
oocM w be aooeuHd wfththr 


the U|h oawoak ofpcrwtei. to 
otha tab. theft to *< 


It tette teenba the wtyt a whkh 
M f««b paeido te hwartf b • 
.wtrtd whoM foaurea ore oot atei to. 
ohd whott pnbtoa* of ofhiaw> 
potooUB Bd oca’populitaw m am 


Thw booh ihOB ihtinoy of BB*« 
di n ia ehtncmiiM ore of pm 
liiliplwl i^adnfife ia 4 mo- 
dote ofhcBB bioiicrw 
bB ted b it aato ta 
iMoroK. h ka m m . the botf m» be 
«acpnbto a oB. 


HuiutB K &tTipt 


A IBA I imO B MOMM 

rarSKS ly S. S. tetm.iCe4te 
ftdiutoii, to. Bhaa lbo> 

Had. M-P jf\ H«w Mb- 

tlooB. ipho. ly R* 

T HB aaiaiBiO' oat ep u d 

folortfwy oad ptoywA 

wnaoaSStlhTnwrolicgfthe 
BiTCfw. It tell they boa a ^a- 
ytedy ^ M itdkAy tteapid the 
dd b ihe tim* 

teomh cmy rtaoial phyaa tha 
tht pfiaii dry ytoyoia ha liiially 
otaoaheoatodBd icudltd iBdot 


aptreie tkic of "Modem Physei". 
Kan]y, o n ai i he r of hah* ee tbo 
ate bia opparad b the larkA. 
IteboekaadaicTwwiiomof ihcaa 
ba ba wnly ton Uim^iihiap 
te i iia of in owe wi ikh oate it 
diBw^ti fNot other writtet tc 
tte ene wb}oct. 

The book mrti with 0 tote oa 
•oae boeie aeae^i ad peeUaiiur* 
m of the cmBtpofory phyetco. which 
ten cho buodueiory chojnv of the 
boob. Tbe reel tfibe book u dhddod 
loa ombi porti itrttutmp the oppa 
dv whte It pi^a b put H of the 
keLIathefintivcpatiof the book, 
(he aiibor lauodtMW lo the readaiiho 
HiitdoaoDtol coaoopto Bd Idea b 
tec aote bcBCte WUA eaa» 10. 
te ihe ralm of medea phyda. 
Maolyi rttemiy eod laaie pbyote. 
qiitaiiB Bd phyeiBi oad iho 
rtcacaory por.ieb phywa. 'fbe 
opylkotiBO of rhae ceacopu to lolid 
etai phywa ood ohONCuai in jHte 
rtcebr. oro plaa la the tuoeoodbf 
pom d (he book, la daai m. the 
ouiha eofea lomm to «aly ote 
aiBtuy aathoncB which qb bt 
eanly payed oad uadentoed by iho 
KudBU of the tadorpoduoto leal. 

The book ba boB updotod by 
ialixbm a it lateaette of aodn 
raoacha caodweM a virteui an 
of ptiywA' Bob mm of tbo toteet 
aaa a ibo loiomkail 
Md hia bao baa p oewod. Tbroe 
UidudOi b pirrtnia, tbo tyyl MoM 
pna onaabi ducoary of tbo 
iKaary poreirto eiBod pa or J'pat^ 
cl*, the diKBfay ef the Upoite pcni> 
de a ipyt oad the ineteHtcM ef • 
aov portidr mlaaa « Arpeoac 
Nakte Lohwawy (U.SA)b ipyj. 
Baa the book tea aet fell to aet' 
tiB tho reCBi aiiioifif iteBCBuaa 
taadetaladbfOeiBdy.tlMflni Sadba 
eteaa (B m Mey ipr 4 bmc Bokb* 
na Bd the c— of tbo two 
ladwa ateUiiei. Aryabhaa icd Bhee- 
kan. SoEM odasted topks boat oad 
naiTi: the tfier. tbe Alcai* 
ban dter, tec, as otoe dah with 
b (be i ppai d b cf the book. 


AWUBTIM 



SOOK REVIEWS 


Otc of iho fncur«4 of dncMfr Tbe opron KQ mner of tfc« ^y ef » ibot CMlo* 

ibo book ij tbc bohactd wt,y ud ihc ter M aiiAly m itBotesOM. (i Tte Im rkojuir thfiBiri the «vloao 

are dahry Wtb wbkb tbc tot oftec the mI* cf ^caiiaT a noden le^aiqiMo fisr tb* ptvtf eodoo tod 

aattctJtl 1> preiesiod. The dtemut lifci with pcrtiabc trftna to ibe ^nesmMicia of erpaic ">**■- 

ore UBtplo nd twoNy daifoed, ood lodia stabm The tuborunrw fav ’no icsdo, hocuo^ ud the tam 
they help io the uadenuodiof of the <h a pw a (hoaao Ab emu prit^ iioiiTioihilirok iic ilmfiti Tlir Ciiti 

teit. KtmV”, all rlu» U asred pis vkoch bo appAcd • dcompdw Bai Ac luiuue tofia k coodK 

to (he prloruic cnon tbot tore AnMy. They udodc uch y«l MAtchttdro thce^hout At Ac 

crept U tbe hoA.OMwd be uffpri* a» the ocmpibo «f •(». pmdB cad of coeb Atfderie tkea • act of 

•ed to Ncike word **iBC|iBery*’ boat poM ^ deaes, Acaial bcadc» ^bob wbiA ehnild peoec oarfal 

uoedrepntcdlpiopoiTA</ikboA. atta of aaoj. rhca i ri f a^ ^ idlfloiiB » Ae mideoB a (mM At hoik 

TV prieeoTthc boA leolao little oo ood deeaoGbcaojtty. Tbc rbmiliup ceaeepa . ft «euld< bow caj , hcoe 

thi hi^ tide. Sitfi it « ucefOl ud «f k yAot u Did to coapeiaA U boca hua hed Ae ooAor adoAd 

voluoblo book b 1 acy icrre u a dMHcd A A^coe p ud ip. ThcB cbc obWcAs type niiiifiDc Ob the 

rd«uce fm opcdaliio m olao (oUdd ite chiptcro m ckauta <d •bole » Ac hook • • rwnuririihk 

iboee who wuc to amount thmseWee Geoofo lA. UA. IJIA. IVA ood VA «erfc vAA wiU taw m m mcAI 

with tbe «o«q>w ud iliTrlufaioii ^ Ae PeriodA Tebk. Tbe AiaiofT tot Sv audaa cf doa Xl. 

IB modem yhyita. ^ ortve ly i ' i p i u di Arv At wb> Smaan C. Hm 

f K Miouiiti 

UfTKOOVCTOltV OltMISTmV 
ky H. Rttyil, (Verd CMeemfp Arm, 

}/ri Aimrt Hood. Dvyi fui. K«* 

Ddbl'iiooeti ?p. oM. Hi je.je 

IT it elvepi • pboion w eee a 
^ oew etimibe Mt which p*» t 
door ODd weurne vkw <d 0>e wbtoet 
eepocAUp for midcaii D the ncoodery 
uhMl ImL TA book weder r«*i«* 

It NA tbc tort; It pfu c apaa pn 
rompnhciitm occetat of the e ar m id 
tepko A ebcaicoy « • lAipA Ud* 
paie. 

Tbe tBt u iiip iH npirtim 
ten (whIA Ae Mtbor «olh 'wto') 

■ad cov en elmoet oU iiptco of bo» 


LETTERS (Ceoriwed/rem pope VT) 



deiaad of uisuh dunof pcowth, 

- ^ ,r 

ud tbar WBcAap u profocl voch 

prepuaep cod laioiioe. 


u iiiiUnmliitic oDd poapodum 


Sic, I B 0 NfAir ciibeoiber A 

levAu 


Ajay Kiraui Tadmv 

SJt., mat» ipyo. I re^aca poo a 


5. GtfDXOMMOBMKA 

BipD Bair tf Imkgy 

publdb m aside oa DoaaoeMdB 


Amti. ?r^. if Z$ehgy 

Vmm'fiv tf OmAtpor 

tcAd^oa A D^B abkA wO A 


fMoAi9*GoA|« 

OacMpoF raw/ 

■cry aoA oedAfermBA lAcAn 



DCBNClItMtm 

ao 


AUGimiM 





A 3 U 9 tn and SohttioHs 

^iTiTfr- «• hrmim umiw 


X. Tha TWTW^ is (ha a a oi J ai¬ 
de la}. Addlaftka to «r«ftbe ni> 
ben « Be« dn^ pw ib« tenk 
is ibe 6dlowi^ dnte Tlcaa 
M deubM to imn m the sunben 
is the smmm M afda 

X CiO a tb* width ^tbe ims nd 
dedpne the brry boM ■ A md M 
(•ee Flf. J). A lave oat ahm, rmck 
footoaodaecnfi. IfcbiaaB fewthw 
M <» (ha rcapeetna tpaadi td 
A iAd A art loo^ ud (a-foeVi. 
TV Md Mawtd bf «4 Md B 

Bob thdr retfoedte ihoiM (» the 
ooaaaa pdst S where tbaf acer 
aeeeed tiaa an (a4^40») aad (a * a— 
4M) leapaainty. Tbe tiaa tahtA bj 
A fet (fail piaaap k (a4400) r;7«e 
while (hat ate h; B ii CM->4ee)i/ 
(a>7a»)< Ai the Tiiw beib (haM 



Thu |me aaiTOA. Sa, the width 
the rtvtf ie ttoo m. 

i The tAlji Bee diffti ahidi «e 
but iWDid opAde dawn an reada¬ 
ble en •>(> 1.1 ead 9. S»» the Cm- 
did^ i^wt oisiber 10 be doenwisad 



ibeuld be cd tbeae difhe 

e^. Pixa Che t^la of u|oareei eol; 
four Mcb iquM mmV.Ti ere fauad 
m oiili fB, tcdo» dtt9, tm and 
9 h 3 i. Of tee tmir (he mimiw 6 U 9 
reedi the aaea whoi tom^ ttpiide 
down, wladi le iho^it the rt^tow 
tiB «"*■*>— 1£ Dr. SeiBBb car. 

^ Accerdiad to the |iveA ceadi' 
UM sh^)a. Aa a^ ii otrDi a bow 
ehoben«a> Siaa the popelnioB ii a 
M|ture amber ewdoe •qvareodi in 
1 or t» a oao onl; be 4 or 6 ead fin 
moquace d er 9. Tbe popdeilOA 
CBoU chui be dthcr 46444 Qrd 9 d 9 d> 
Of tfanc air the brier tte iqBare. $0 
ihe iwyiilwlcwi of the CDuany le 69696. 


A — wo r e lo irtaaaa qata 


X. (d)» X. (a), 9. (d), 4 
5.<0, 4(d), ?.(e). I. (d). 
»(<) 
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TELEGRAPH. TELEPRINTER... 



ifi* rrwiiiM Of Indltn 
itnovitrvo moicfi 
|OWM« M«M«oieav. 

Tt« Mfc— w»id>n 

10 IHtriDr ^oot noightt «>Mo 
WtvinO iti* bwiky iroTffoww on 
ITi* 9rotf'i« TMo •oonl«l«OlM 
wotqwif iqwiQfnom oo^owoi 
Mfoty urMK moOMttv Oy VWIO 
• eOrdItn wnolo rwnoMcoMroi 
■yoiom, onibiing (r« opo'oto' 

B control tho cunont from t 
OliUnl polM 

Tho flovotoomom of ifw 
'Ttimtidor' otomphftoi th« 
Bommilmont o 1 IOL^«oro 
for ond oomiot M tho e w i W iit 
Thli MwcmorM «»o» bom oftor 
moruK* of oolrtitBIr^ rMOWBf> 
to intwor ino noodiof • oin^o 
ewwomor^o loodV^ iMpyard a 
tndii whoM dotmndi mdudod 
floaibkiiiV In wold>*t eporjtien. 
oo mplomortod wfih tho uimooi 



e( Mfoiy. TMo iMoTO'd'o Qdln 
to 0 bo^ for Indto'omooufoetw* 
MQ OM 0*O6»M MvfinM 


Tho fvloiorv of wildiKQ m Indio 
to tho cnrofioiobv «l iQL’t 
ptofMorm^ ofreri* m motilo (otoinf 
locMotody ^'Om minuil iro 
OAd ivAQiwn mort 910 woldloo 
10 oovO'OfMmo, inoidM moioi 
•re Mid Mtomotic wtldin^. 
Tocfinoioov iKM »i modo ■votiibto 
10 Mt-kfrom r^o iimfM* Job 
tooidir 10 modom eom^v 
mduMnii. 

IOL'« toadorohio In *11 Ri 

• 0 M«|ieo« It itiO toOdoriRtp of 
roonnoloay, CroW'foniiiMns >Ro 
latoit innovoTlon vwlrit oiitUng 
luto«tod9« to b(0*d • n«w 
9«n*rieen of produeti and 
MrvtMi. For proortM. 
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^Umitod 
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i0>/cattoo 


PrinwO mmJ pohWwd t*r liiJiiti. Cf*d ol SiJcrailR and ndwimal Research. 
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IF YOU THINK THE EYE 
IS ONIY FOR SEEING- 
SEE WHAT OURS OOES 



Thit’i tht of 

Indian Bunmo 

Hdfvwlefy. 

rht •v*’ «ih» pMiec«ii of 
ir>Oio’» molt Mofi«crlcii»d motil 
QuKing M«vwr 2SC 

A mifvol in p'iei**on,t'to pftoio* 
Metric MSftftor in (hii michin* 
roods driwir>esol Ini neats 
9pocil«coi«on» end dnocis six 
eutitri'ie eor iik •dsntttsi 
shap»> simuitsnsouiiy Thio 
Mayur 22C curt gif • ds9*on 
effics drawing and nor • 
fempiatt. Wnsi's mofe. Porger 
saeiiona can now ba cut wnh 
»oso 

Always anticipating tba 
nseda of mdusuy, lOL nsa 



Dfonasrad a langa of CMlling 
•dinomofH and •eeo«aor«M 
tteVviogv ibai ambtaeos om^v 


matai eutimg oMranon. span* 
naig lAa nttda of a (ob eutiar to 
fabnastor to ino eomoiat 
damar^a of a iA<p buSdtr. 

*0L« laadaion^ m an na 
octwfiiea f cbf ifadaralwq of 
lacfw W ogy Cross*fartiliiing 
lalail tmn^ with eaiaiing 
knawlsdgo to broad a now 
gsnor a nc^ products and 
aorvieoa. w progrosa. 
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ftN«v lai 
ftraviMa N*art 

oftoit roi ftCftotaio iiutft 

t w arai n Qwa n i—a w n fc a*MP«r«. *• f*iam 
ftala«w a«< ^aa»a<» OaM N * •* 
r*«Ma( •faftNf*)* •* rtaftwrtk V>«*.Vac* ■» l 


M«i roi OMIML ntllliOT 

a)ftaiiwaa>r%a«i aW—i».«)ft» i apt » 
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•vr i| ^ a«Uf* 
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hWrrtaw vN C 
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>f Naa*ii»a«i ^ iii i 


Mftli m EMlIftftftfl.l. 

90 mt¥ RavwNflft* 

Oaanal (ft*aa»a laaa* 4*«tMPar 

^aNiaiaaa a*^ vtaavaai 
FOft DKftlft 

CiiaaBi aM Maftww ta*«iaaraft? 
KNOW. ftMMi. n«in VataiaMM 
trmm aaa. 
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^WSWi 

m. ftftTTM mn. 14 IIUINPIIA PMflC 
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m piANm AM» THSt rownoNB— octoidI iM 


Main AITKUS 

fMikM 

M/Mrttpn* 

iCAAMAaMi 

saiMx spccnvM 

M«nk«wMi«a ria|7~*0(M b)4rUa-MulaB« pcnBuMh 
do<»~CWaf»l iu kv4f»u» — BioiaA|af6e«tio» 9 $ poUsuna — 
CiMW a«« » cteMe — <^(iM pi* Ho »«hmaw*«m» •ItW 
cbiMCM fwwMMDBBMt-Ho* P»mU pnvM r«pn> 
diftCHacp abP |»«n 

NtW$ ANDNOtO 

Mi*A SooMT At It ft D v4 HiMf wn-BBW of vAf 

CSpMOBktSU Minft 


UJ MOHCAL NOTtt 

AmpBTTitT w4 wti b Ptftt" It bM>l Ml ardnegMkT 

0 $ SaCNCI fok THE YOUrCC 

XsPMtct Mk io «pfftc»Kii ii C i wcfte «>r »w Md 

HI fOft HO 

rMkM Ar •OTMl «We»-^U «bMrt bffWti 

KM SOEM:* in INOUSntT 

laMftor fot p w^ itom «f aemaon In fiocttaf »«tar vitea 
TtttoeWp At tvditeye mtor-Ckwai addlD««t At M«H and 
pctfoMna iAdiKna 
es TictiNOiCHjV roft vojaiv 
Ay« ftthtfcilniirt 
o» took kzvicws 

fitet SMb Ic« A^»-ClRmlotapk7 of Mroen, Hao- 

, _ rmiiiMiBlf* imntfBtte to O^mtooii Ampitiert- 

ITbI ibI nwMiiljwin r» ^ Cbeonstry 




IWlaa 


iM 9t #(iiitrlhfi t rni 


Sir, b hu ki&r [S.i., H*j c^lo), 
Pnup RoUy h« mk —b 
eM*bb«liiB| Off caaoK bdiai W 
ipedflc Moia &r dM M^Zodiacal 
flMWcUitnM. A p«fuuJ the IMC of 

CMffdllEMM With «h«r SWMhrit 
e^uiviMti provided hr Reddp 
•bowl 6ei niny of dee SeiMk/ii 
oeioei ere eo* onibel mom te Uie 
veniM <otttBUtttea< but rat Seeukm 
tnuletiefii «£ the Bf<dbib sun. 
’nil ii endem la the rae of the 
tclMoo ’Oral Beer* *e wleefa 
Reddy fioci the tariiM ajuivekat 0 
**>nihednkibe** (Great Bra) rarad 
of the tndua r^nkot S^t» Jbeki'. 
Tbt ledt of imorra of eocira la* 

dim 1 b the a e»wdiecil cearalkbra 

n aat delibeme la the iBaac wedd. 
Rudy of Mraony w«i door far ttree 
purpora. Flret wei e&reaoktp>^4zia| 
die yra, bobA. arara, ra., leewd 
wei £iiaf of epprepAaie iira» fiv 
pertemeaee of rehcMui ntueh^ ibe 
third purpra «■ nevipoes lod 
dtfocciow it Difht. A Ridy of 
tbe oofraoit of the wn iod aoea 
awotiel for ibe fim e^ mco^ 
jAupuwi A Mudy of Ac aifbt 
iky wa» very inrmirf fa mt^mo 
tad Vivelhag at aiht ne 
eira ead hri|bt bi^ ifcy of the deiett 
kadi of Weet Aa« povided a pod 
oppoctoBity for waichiai Ac ave, 
nidyiai Adr mov e ac a t folkored by 
poupiaf then mn coaatcIhtiaBe far 
eitf IdeadfiatKic. Tove] by caer afl a 
M a failure of Ufo ia Ase ura dace 
oarty dara cad aeay of tbe tekitial 
obetnwfaoa Biuat have bea aadc bf 


Ihw eera« kadeei. h ■ ihudiiit 
aet rapcBaf Aai Wot Aaaa 
boB 0% had m edp orathdr laAaa 
goteiHKeiiiee m ihai n^ra. 

fo fl p m d ■ diflora nrae b laAa. 
Aetnaeoy far a iaag laae ww t 
pan ^ napoB) QuiM early 

u IB dndc^oe, tadba iwi^ 
ran had pi** peide of pfaee b the 

aioaa ead a ... ■*«<■■%£ tbe 

facd The drae wcr d eme d 

Boa Ac phara of Ae aeaa. The 
dMaA eba d^aded m the aaow 
P^»^ ■ ef naiB ead rr ^ 

efier 

•ah tbe 6dl 

Mcb iaed nn 
raaad the •dAO& 
The peaoaa of the m •» abe 
aiA f^ra b 

nrap ad ratfad of Aeae feoed aan. 
Attain i yra <r }d5| Ay> 
INI h a ara, Ae yra • jaai^ wee 
•ea 4 ba* yra of appeoc )5« Ayi 
•hiA •a adbrad aub 

the eatar yra by Ae oAhaa af a 
MkThe Zeteofte 

Aa the ope arv Vba ihe 
Zodbe of the ^ •» iraodaM rao 
bdii, A •» yra ptfaa aa» the 
The u Opa rata^t/ 
la Aaaqbaaead i eh t k c 
a Ae fiaod atm. The ay 
ite 



N ia a iUiH a u diap thra dlfi9cace», 
lodba Bade oaaidenilde odnaca 
b aunooDBal an^y. TUI ibotR 
tMQ A.D. they waK abreia or cfea 
mktitA ti Aeit oeatai^tonria eb^ 
when b db field. 


S' KlMHNAMVtn 


Ombm.Btrn^ 


BhalMfar Awd •brace 

Sir, the here beea your tubscribars 
far about ildecida b ae and fouod 
k highly iafartaaave covenaf atoou 
aD the fiddt like anoocBy, itkiH 
ttea, paetKi, earvoBsaesi, ecrl* 
cukuie, oto. b ha been a prioike of 
Am bhp«» to pubUab bi^akrteb 
aad adiievaMiB, la brief, of Nobel 
peiae viaora b adaca. May are 
eufpet imetiiiai BKDeveadoeil, Im.| 
•Quid it M< be |ood to publiih the 
fafa'Iumry ad adamoaenef ShaDb 
Snvup Bhetupr Awd wiaaen ^ 
Thu •euld be rececniilai rhao ia 
a oma awsa. Hot taUy QUi> 
•hoaoev ei ipepde Re. c.oe could 
pB aaoufh bodeia of Am 
tdra i ao. Further, fuch a ipoeaal 
aariee eebd be cootipued ia 3 or 4 
■Bwo to mopbie the fun arKMoeai. 

1. K' MinjiB)a 
M. N. SipewAwnw 

Mi CM 

0 . Hmt*. AM tUOeg 

b k ivtfac aurprid^ del 
S/Sh. Mukbciiee eetd SedcBcadB 
do oM icooUeet An Aiarvleva of 
Bhraefv Arard viaam beea 
baaa ippaanag b far Aa leet 
fin yean—fid. 


taBMB&M 

». I ttleyad rad^ SJi., AteA 
t0(L TVeanaefaa^JaABfii^ ad 
R h ia ddB wst abmblig ad St^ 

Booevec, regodog tba ardde 

Ifaa RaiMl BfaKt by S. RaoK 


itetM (SJi 


kriibaift. 1 tne • doubt Tba mbB 
■9» *‘*bea • pbonq bia«B0kcu3e, 
K iMf b« *«imr«d witbout duage ei 
a wp or It BN7 |ir« up a part of in 
aoaripM tbaaolaaik and be acaoer- 
ed vnb \m not}." (p. t7t, e«l. iX 
But acradiai to (be ijuiaraa ibeocy. 
vbkb iom tbo baia of Resas 
fif{«et» a Bwlaeuk can abaevb <* ait 
aftergy aaly a (be tern of dbecec 
uoin (plMGM). Tba, bo* «■« ibi 
pbolQ4> M (be autbo ayi. pm up 
*0 part* ol it* caarpy lo eba aMla« 
euk 7 

1 have eoapuhed amy ***** 
lod ba*« foQfld afancn tb* aant 
nplaaatiiia. I rtqaau tbc uftboe te 
aobibteB ae abool tt. 

C' &• YOAAMMIM 
imit 

The tdtreMo ibout phene fioc 
a port of Ita anerpy to the mnloeiik M 
from Almk by J B. RtiiaB. 
196%. pp. 104* 

Aeeofdiei le cba quaona tbeory 
• beam «f moaoebNomtle of 
traquaiuy hai tba (Mtty dMer^ 
butad ia iraill bundke ef quobia. aeeb 
d c ii et p b «, .Vb«B eud • 
qwBium ee pheies bin a mekmk of 
the icaiterer, ibre* ifiloif may happaft. 
Tbe mokcuk aipbt menly derteu 
iba pfaotcv wnhout etewb^ (be 
ensrpy. The mekeuli mipbt tbaerb 
port of tbe eoerpy af rba io ei d ee e 
pbeton* fivlBp tint te Siefeaa Iba* ot 
Iba iDokeuk iftpam eeatfr to rb* 
rbe Biddent pbotm imop rba la 
aaii'Stekai Uoai. If asarpy ■ sol 
lott by (be pbelea, the Iraquoay of 
inddest ertU net cbaoRa. TW 
cbaoia of fraqucnay of iaddaet 
ilpht a a proof fee tba traoafar of 
eeeiiy. 

8. RaMAKRUaHAW 

h 4 . » /feed 
Dtfn. tfBmkm ditr y 
FmMtmy MW 

MMeaeMn paUddx 

Sir, t read vBb Intorau Ae an^ 


da 
M«r i^)« 

To eeietM p att ai » tra poi* 
eidaa. saAMoe] amhoA faflowod 
by bat peaaam dis praoM and 
tbeo b van acopc te roearcb is tbii 


Naa tmd cmcta repote leal* 
eaiai teaeia. A lapon a the a* 
p oi a ee n cendBa a d by Tbyril L> 
LMd. EBicaA^. U. S. Ocpr. 
«f A^ k nbt. Wnlteften. rao* : 

'Ladd coaaad tbe ^lie-odeurod 
anal d Aaac diftemt typee of mm 
*oc<h on ■natea tevaa teMb tent 
tban opoeod to tbe fapaneaa baade^ 
• hai (uop pa^ Ha ocd (Ho diSa- 
rot eoMiemiani iwfiap (von 
■ te p*<*A and aooMd only ba8 d 
aaeb M. Tba teas nee Aen pm m 
A mnianif beonp is benha. Tbe 
ba^ry U a U aa an uf Ae aeeond 
aaettep d (btteanbva. Tbeeeond 
offoom iTI boi Aeaa eeand viA Ae 
k ee n antomi an » an Mi on* 
mcbad. And «««n tevaa *iA At 
knu naK te u a An ceannp om 
tetnbbledn. Innecbevapoeoenr. 
tadd !•«* Aa teacn m tei A, Aa 
aatte kd ontea m caated. In ibb 
oat Aa boaete dnd d tttnttm. 
bot dd nee wocb tbe tevaa, PMd 
Soyabaon pkn 
. TW aftettd 
(be cmet teiad u ^eye. Vsetand 
pbeb A AeaaeBM note bendy A* 
aafad. LadA odpeanAe neca enald 
yidd a »tnnt ad ade |i a *A *d a w 
eecetdlvd rnbn ■ gm " 

Baaeab Sma, Aaaoicna 
teseiofW. lutiiuouiaiit Uea Re 
areb JmMt (UJLI.). ftidp i paen 
•ay* aboot naa : 

'Tdaoa cd aaoa to boa a tracn 
deoa piiiminl m nnndnm d te 
MCI pate d fte doecotbe (aikviep 


d Aa 
n 


(a) It affns Ae 

pot ^ KpaflAp ted t9 

d«apd^anMC< 


ef dtec kn ta tk n. teivnioD ud a* 
baatMS wd aM baeauea d ceoiaet 

tosdry* 

A) S«eea naan ofl b oettoix (boih 
inatctkikl) le omcb or oibar aateal 
tauaa, uiieconplefelyvde ter bonafleial 
iaacen *ueb la nacunl attemiaa (pan* 
eita ted predaten) d (bo intact pcm. 

(e) teiap > ptanr derivaova, It ia 
bie-dAiadaMa, hannleaa. ud Aoo* 
(oe avinauDcolilly accepuble. 

(d) Nana od » Aaap(R». 400 CO 
As. S« per too k |0 and ivaikUa ia 
plenty A India tbreu|b tbt Rbadj and 
Wkie (DdufVte Cemsnaiioi)*" 
SaattB* back RegMial R^ 
tenA Laboratory, JtrWi, found 
aa eAeeova pati eoatvoUtr irea 
a ton* eaJM Aeemu ed* 
teiu Tbe rbiaane d Auvfm 
talmmu h ptoc an cd aad (emad itie 
ponder or cruabed and eoltetad at 
Ob. The ivaaoi d pontr or dl 
am ffvan le Ac pnim afiar Metef 
Ae pa« awol H nuke Ae iaeate 
vtarOe. Tbe saw pair eeetroUer bat 
abaokialy m tida eflkcii. 

IRAI racctdy pawnud a 
eboiifil fnoi an ladba xka 
vanaty nbiab n hi|h}y afkiHa 
apuetr itatahtcer»i and coroA lad 
h o pp o ii and plmt hopper paati. Baiai 
a derivatfva of Ae nec plani, ii b 
contpkialy ide to tA laefu) flora ud 
tauM. 

There are mu)’ phan ud phnt 
denvaaw nluch bav« panaleidal pv^ 
p9tin mb a» ^teovoo ffuntiooi oU, 
yioatp""* note, ChOnibu 

oteyoAbeenA, CdWfMirbivei, ala, 
ta our ara dunnf lonsf d 
poiadBtfi, the oowi are aWgaosee 
at Aey «ai a«ay Ae aaoA, 
Local poepk mb iba latea d Ajhte* 
Ha nMfucvw vriA eookod tkt and 
ptoce (t on tra. The oowi tear amlni 
tbe tkt die mtlrs mmute Obvietey 
kia is poteneua. A (borouffa atody 
on Aie kicnabould batad cf t ifcan . 

A. JdBPOii 

Avvnte Unkmtty 
gm u lm U W i 



Rot ««<CF ip ilug l 


Sir, Re ! HfaDataytA hot mar 
•prta|« (5. J?.. April 19k. p. 95)) 
hj Sbukd Sic|h I flimy Ifte 
to add fbe ioUowta^ poieo wUA 
toigbt be of iatetM lo SJ(. t«ad«n. 
Coeuderable work hat bees dose bf 
AM.U. Ghsh. 5. Deb. DX Kaj 
aud others for baroeeaisf grofbenal 
eoerg; i& lodia. 

Tbe tenpcranire ta the «tftb rocs 
at te rite of about ae*c for enrj 
kilmeter ot depth. Attbc Motoowoc 
dimetiaufty the wapuaigre n ad 
rbe order of 400*C to teX. 
the uoile tbe KQ.pefantf« s aboBi 
jjOO'C »bcrei8 at tbe eairt a* tbe 
ortb tbe rani* ie jooo'C le 5000*0 

Verieiw ihtsiei ptn forward aa 
rtiarda eti|lQ ni pceibmial awerp 
are ai Jeflswi: 

I. Radtoaeint yeeaiawc tdhaai 
in dHfcKbt rock eypaa; a. Htot Sow 
frcsi bi|h boatllewarea;). Stran ad 
realn is laoeynoliotf vougb^ 4 X}cw> 
ibcRMl padieol ia doep i^wdrri 
5. Etotkarnua reaeliOM. d. *1 *11 Trialr 
orlilo; lad ?. Mateeric oeifM. 

Tbe AiJntc|ratior) of radtooettea 
ngoenh gancrau » larpe oaoosi od 
ndMicflJe heat wbicb j capable of 
wanuibi up tbe grotod water, na 
radiofeoK Nat derived frosj ni <« gip 
rocht viriea eaaideraMy wiib rbe 
aifiea eoaraol. Graoitoi witb a^*;. of 
iSica cap lesersM wvea limei o«arc 
bear ihaa iN baaie rocki wM 50^ 
to 5)'^. of $iO|,OimsK recto p rodu c e 
*017 laiaU quoAifiy of beat. In Jdabo, 
11 .S.A.. tN (betsul iprio^ N to 
the a6|hbourb«od d botbobtto of 
Cretaceoui age. That okom batMteba 
are Mill dB<har|iB| sapraattc *a«n. 

Kaiioal Gtopbywal toeartb 
tmtitutc. Hyderabad, ii uwrfeicif ou 
aub«siirlace beat Dow mdica Tbe 
seesrhii hare ihowq tbai iboe are 
aereral bJ^. bocbmI tad low ben* 
flow aOKs m lodia. Hen (low uah 
(HFu) bn Nes defioed aa osetocal 
po csitoee. Tbe Dharwar Sebin Ntl 
ii a low ban (low ara (0.95 HFu 
to 1.0 HFu). Tbe SucbbboiB Tbruoi 


^e wilk M) M Hlto h 
tfaa oml eoe. wbaos Ctoahc; 
Ndah ^mdswd 01 a high bon (tow 
g rwthmti il lau i ufca («4 RPb w 
vitoto «q^ 
brwa bod taaao higa UP araa wiB 
flew aifanlp through the mderlytoi 
mk irat^n lo the a dla uai eon* 
paiotiaily tow ban ftow areoa. 

The g eoayo dm l ttcm to ooaarad 
wth tow ibmaal egduniiin •edl> 
nesw aw5 mdt to 0 b%b ban (tow 
M. Dae to a cfi tooow of aedi* 
ciicsti wftb huge the uadee 

l)W4 roeto get d e^ u und hi aosae af 

tanptoWir al y higb ... asd 

laOBetoapl^to toeoehaigtotbe 
iBtoaeah. A 6mp rirnilaiiag genod 
woito mamw wd iba get baated 
T- 

<}«etbaBtol ^wM ewrtovM 
to a graai eiiai to the h aaiauto of 
hot woia span# la « agofcr n a 
depth «( top 10 feto warn atop taah 
a tatoperanue af about je»*C a^ doe 
to geuiNntol gnditot otogp ta 
tovwtosble c otobtoa u ao witb mj of 
tN othea toctoae tN irs^iii inii luep 
N idB tofher. 

Tbe toaperaare at Rad Sto brtoci 
vniaabetwaas pTCtoM^. Metallk 
riatoaB Pe, Jdto Co. Pb hare hea 
OtocKd to (rtoe. IN *^^*Tiintlr 
la tutoJ ed taa tN iNac trae 
pooh are gd*like awd ecBie are 
a iaBfpho wa bauefa geuhpMovut 
-»*■*■"* dtot de gao sher aa l pod 
d toeiamc cet^. VotcawogeM w 
pcBtbe^wal woien cootaia a cca 
c CT tia tioo d sw tf urw to aad Row cooi* 
pens*. TN fubovtoec g i Nrato of 
tooenh lika ba P ii i ito <PeS^ 
jk» ebadcdcetogio^ whtokmy 
eater md 11 ui iIN 

uuahuaik beat o» gaartKd warn 
up MiidcigroiiDil woiar. 

la MoNO'L'A^u (Proee) 
ft ba Na putoi ble to usSr 
gaodeml eoergp hf pinitog 
hot water thwwgh bt rwrhggrr ad 
ittoicet te cilotir eiben»i1 worn 
ioto iN aqoctto od crabBipa 90 - 
bmhI. 

TN Radio boidtog to Park b 
gta 


b m d I17 p BfftNnn a J eoargp wag 
ptodi igfoTied ca a bet water aourte 
too a adto die gracad. Id eelkbe- 
r ni oo with UNDP nd tN Hot Spi* 
tog Cut IB aunt of India, geotbernal 
ua,twto» are betog aitelled to Puea 
tollep d J R k and Menlfeana at H.F. 
wbeie Tsrtaca taDperanire d boi 
aroter awd maoi k otorly too^. 

jAdMBWAi D. Nath 
Aatu^ Ckmiu 
ONOC Sibu^fBseM 

Drag iMrMtoo 

Sir, 1 read Wboi arc drag N- 
tetwedowa? ApnJ lofo) by 

t VeoNie Kao nd N. Reap Rtju 
wnb ineiwt, TN authas Nve repor* 
led ibai ulieylatto Nve no inti* 
■oflafflioMwv aenoo bp cbonKleoe. 
J would like TO petal oui here 
ibn oltcytotto laierrerc with 
wiih rdcaac or caSict t^pharaacobgl* 
cally oenre fobataocee (kMwn at 
elwoitol nodorort of (oAinuna* 
ttos) each ai proetiglendiM wd 
brwdploaia. 

It bto baa woQ otraDlldied that 
piwagliDdifle ere torned by leu* 
bieytai donag pNgoeptoaii Local 
lairaiw of P0% or POfi* ewue 
iwofted rnedilatitia ead bypoemia 
lootoao pemeebiiity, iwaUiag, pain 
ad toducct toukocpie migration lain 
iN ifta (rvleui Hepe of tnflaeao* 
ttoo). 

Sabcylam in thctipeuiic dean 
blocb M eorly iiep 10 tN lyoclmii of 
prsengtoadtoi fron procurwr frrty 
anO. by iatobiiia of pcofcaghodto 
ijoibtTitor. 0 oto i p l ei of aieroMeoal 
o ayuito Salkptotto should ba 
•• as aob-ififlainBnecp 

ageso. 



t. Vw, f. IL, lahibiMto ofpeoat^ 
gt-*^** ayschaaif ae obwcNiiNb 
ooRto Ar aeputo-UN draga. 

Ntowc. Nm BiaL. syfi. A. 
AS>43). 

(CwtoiNtoipagadf/^ 



hcaiNCR ttPonitB 


9 0 






OOU(9d.T speakiac, soiim «re 
of Usao kio^ (crfUkK 
pORtivdf cfatfg«d proKAit DC^cM; 
chused de«ne» nd the UBCharftd 
naJirua t Mur the voltane ef u 
«U(Q u eccupnd br tbe mMm 
dfletrtQi tod \ sulJ volume ii ibc 
Cam at a non it oceupM bf die 
CMcnm tod pnnaa. Pncudy, 


OM n ecoa » taoaami ie 
ihi ttodAB bu daB« lA tbe po* 
pvtio «li» Via* 

MTM A m ' I H be aDed ifOBcr 
dea aei depend oalbeelecimB feel 
on the t£ in tbe 

fledcm. IV eiri|>e ef a deoat 
mO depad la the anfeer cdpiaem 
a iV 


NUCLEAR 




REACTIONS di. 


rUiMuUveluaeii celled ibi wdew 
of m etofs. Let w Me fee* taefl it 
tbe volume of e oudear (be ndia 
ef CB auB] a tTpriiitfl ib A” 
ftna) uaici> i.e.i ie~* ea eod tbe 
ndja ef i nedeu '» ape tiled in 
fis (FbbI) imiii, l,e.« a So, 
wbon we brief ibai re the diaea- 
eioGi of veluffle» we fiod (he* tbe 
wdiiiae of 1 OBclen i» (o** (lae* 
laeflcr thee tbe voIuom of the whole 
eiom. Moreover, eioce drctnu 
bare pnaicoUy no inai,iiltheaaie 
of e& itom ii coacentxafed a (br 
filin' of (be mideo end r i en i 
tbe daniy cf i audea i$ 

ipufbljr loV tTffM hifbs »><«" thet 
ef IB etoa. Not caI; tbe whole 



Vbca tbe otoao with 

atom eaotK^, R 
t> only (be owta eketron i^kb 
| WT>d|mt i* the p eo iu i 

tv Bo^ do ao( 


•ad aaMqwestly ib^ on oof peRur> 
bod « elL In wab $ cao, we aQ 
them ****»^«t *—^n, if «e 
wad to eaytUag ef the 

ndaw, br —*"f*T if wo woa n 
ittO iblU hi VP 


to pB ttano^ aideir xocdtu ead 
tba ie oei n eeey iSdr. Howetv, 
whb tbe odviacaeat of erieace, it 
ha boa poaiblB to study neckai 
raetMa ead thiii preeady, is (bo 
lubiMt (dtbb inkle. 

No^rrwdM 

Ilk ODi rosy to pmorb laudm. 
Finily, berwiee of their iJlBees lad 


SUMAN KUMAR 
AGARWAL 


Nuctear reacdoofe have 
beea Icdowa for over half a 
ecBturp, bai there ii yet bo 
ilflfle ooBiiittDt theory to 
expUlB ibem all 


tnoadlyboauMoftbe her thu tbe 
OBcki rtntein peeitivdy cMr|Bd 
protctt eod wbea eMtber oudea, 
aeieifiinf efrneusly peetivcly cberfed 
pmoos, eppreoefa the previous oac; 
then it ritonms repubiob betweeo 
(bea. TUi repubko ii c mm oely 
taiowB ■ Coulcab tarrier. Uadi 
led unitii tbs ioitfeaiof oudd ero 
sufTKiigty eaerietic to over’ 
eeoe this tarrier, they owaot lovcb 
eetb abet. Tbii tamer aey bo taoH 
«t bif depeftdiae upon rta inwnaiap 
oucM. Steae ef the oudd ere so bj| 
ibK they e«« hold thsi 

own BMi tepetber, coaequaRly, they 
beak epst ipmimfouily. Tbn 
pbBOIDBOD S$ ClAod ^pCAIttfiOUl 
teiui vritafa is oot the lubjrn 
this inidc. We ihaU aiiitly teh 
the nucker reoetloa be twe ea 
two eherptd asski, iM., aefa 
ef the iateieciop hove 


I>T. A^wil il wiatni ettbe latkW 


TTiilaiii BT on, 9 im ernr* fmet 





% 

t 


K k*K «oe pnM tad for tbca 
tfec tarriet to tcr^ hJih. 

Sttfiiriilatlf, ooft no infcnoiof 
BaeU or tiOMu r Ubj bvris, tb^ 
pciMDKe lato «adi ?»><» ood from 
Uut paint, I oev tciMi Ta fira 
rtvo lauii 00 tbea wbjcfa ii (ilkri 
auckurfiirce. 

6m loA mdtor isroietioB 
mi obMTvod ia (dacaowf of 
uii&eiil ndnocicmr). 

SOi kbe praaaty Modiciae fix 
horiof n &ud«r reocuoa u dm ihr 
ifliMaioi auda iboold hi** loft* 
dot ocrgy loomcDoo ibc Cootamh 
btrrior. At plwB like the hio< 
the tmpoaruTc It le that 

iiU rbe tlaoaui irc almri iMt- 
•cxioi wtb OM loetbe to cnu« «rw 
eknentt but eo the autb*! turfta. 
eoe k« to thiok of to utifioal devM 
to IK hj|My oaa|«ic ptmela. Pi^ 
elicJy fer chii pwpoeo <l»iiw 
have beia coacomd «hkfa are 
eilM ««>dmton. Tbs Am ■nwlite 
tor wit builr tboui 35 y«i» hf 
IjwneGo to ac c d cm c. K« «mn 
to 0 bw MaV ««fT- Tedey <•■ 
eiA wcdonti *m m unoJo tvm 
M a bw OoV of oo tr p. 

Sloee the liati of the oucld m 
very laoUi rm 4 they m klgUy 
ca«|efle 10 mrame (be rtpubm 
bortkr, ibey mtj dec be obk •» teocb 
uA e(bcr. to «titt mrdi, a it *«fr 
dAcub to aim fl (be (arfct beoac 
<d ita maUant. To |tn ao idea. 
If va hb a ur|ci of am aicm edib 
JO** a(M of a pcotoe&k, iba ebaamt 
axe tlHB mtf b« oor mrna mil ba 
able to touch (be fluriaf ^ iba 
(VfM ac^ 


TV affimoa l aj e aau foio 
cicady anax |Wi c oudei eao p*e oR to 
a peat — abar rfwaaioo n ulw n d» 
y III,Win otoiibi dilbrcM 

U bto fom dtraqb. Tbaw 

At 
B w 



9^1. «>-«-- -«■— kM«Wrawf«rtMaiMdoa teeiTiam V emtokm 

a unwell er^aueael Wima* rm acamive•amaedat 


baU af awdeto> H *dl 

lOBi vy to |e aa far at pombit fnm 
(be oebaa ooe, a mumc rwefaraWe 
to (ba ooe wbro me tatxm cova 
aorotooachate.byebamelPif ao). 

Sase la (be eata to (be liotockto 
wbarc the eoeify id ibi p orda l to 9 
m bi«b OMfb to o<trcaw tba 
bexrae. lo to* caee. cro tf «ba 
an atotoog Car baad ao 
nm'm, ibey caooei noeb «o:b 
tobcf aod ib^ pt lebewoM bm 
cbe l apu bii i b toi io. Tbe MBamaa >» 
I9« «bm a Vabal Ho a ml* the biD 
It nbemM by Ae ml (Fif. ab>. 
TV cotcip wbb wbkb (be btf (Ototo 
V^ cm be d^md toiof tbe 

■r-- 

(M+iiy 

^Rc ^ ^ E| «e do Mil aod 
tel omsm hoi. M aod a 
«c ^ Mto te erf aod Or baa 
aao paoHil y. fc 0 rfteo tet dl tta 
bkete. dc., iR 


foatoitt, fot radtopW far loalyilai 
(ba teal of 0 plaort ao lia note. 
TV baU k rrpUead by « patddto 
eVatood froa racUooedae aooRto (oj.* 
■*Cf)' TVi\ £t k taowo, Er bt into* 
aund, m h knowo led u o any to 
Mkulato tbe natioftV oufikoaftoto 
vM h »TtboimiiWH. Bacb Bf fahia 
wdl eomtpeod to aa cktoeoe aod cbm 
(m toft Bokc 0 mifbctdaito (f (ba 
hA cotopeanm. 

So tV mrdaoa of iV typo to 
tod Jb are aociloarial by do Cam 
teb t ^ aWfe farco. TV outer 
Btraeoto form Va my liida yact to 
if toy ft a&. TVa, tbtoo an tba 
cm caaea wtei ootitoot aute Vet 
iV note idtodry ai tV i***^"! 
eoto. TVy an oiled otoadc or dlraei 


Hm CMM the oaea wVee om 
dm a eMc a ?e tea playe tba mlo 
rule io foa fa oo Bachmte. If 
do [■wteilL Budaut poHo (Vote 
my am tV twte of tV tarpt 
oadMa, tbeo (b«a k a fnonr poad- 
NScy tVr tVy pat Rwk to todi 
oViv (Pi$. acX Caoaaqotody, tbay 
a fiJ i oai y dkaoitox ^acte 
Doetof tV ■nitoon of tbk dk 























<d tttiMiutt «ftd m 

mdhekJtf cnM rimu vept^ 
SfiMa C**^). nk it OM the' 
aioat wiMf woA mwbad* fi> 
Aenni vakDCvs uocapa, Hfl 
mw ibooi tooo imfidal naopa 
bfTt hm dmeud. 

ljKly> we cto bvre bc«d ow 
teiiiui'— b tftui rwe ettfioady 
catfieiu flsdd. nie will Iced «e 
(he paonom of the Hvfccci d rwe 
Bucld ad, if the BI4IM ve eel u 
bif, (be; will fiftiUj ftiae tecetho ro 
pec « lioflc incH (Fif. Jd). ’niB, ihr 
Ml] DMM of tbe (NCleui thus faned 
wiU be the IBB of praianilc ad 
tbe liipt. Far if we bco- 

herd I tia (2»je) tmfU with ce^ 
per (Z' 29) preksile of ewip enuad 
jcc MeV we MB ebciio pM(2w;9} 
u (be rsuiia prediwt. SuA e nec* 
lim !• ailed Aaina rffria h 
ibae nmiQwi, ibe pn i matie leeui 
ill of Ha ioitnl kwue a op ad 
pert of tbiu will ippev a rbe Sra el 
beet is tbe oew ben ovelni. (Oabn 
pm of baetk aerp will be aed a 
tifirrawi the Coukab bmicr ad 
to eoapaiite (he airp bekare, if 
tbe raettow la adicbuswc). Th* 
MW ben BMclwie u aonealr kawi 
a the coBpeuAd fludeia (Of). Sacc 
(be CN tba bmed la bM, k bee a 
rediete bat ad a do a if as wieef 
ililwiieiji OMaaiifttethae mt 
cw» ddrat woTi. If the Of u fcrr 
Wi a aihe it bm; M imU Mbk 
uBda a of hat md the raift 
will be bititidowB of Of. 
Thle li ailed jeala, e eery 
each kaowa ie ebe paoeral pwblie 
beaua of tbe etea boaba tad eaerp 
pawiti^ ndea laeme wbae it 
fioib cta d a oee. H j w e w j i we ibell 
teudi tbie pein leter la ibie no. 

The ether poeibaltry 6 r tbe bet 
01 a fK dewadnd m a ayew 
ew^ • flew pMda (a. p, « a tV 
Tbie ■ far BBEb CB^BM far bonier 
CM whkb ere nabk. 1 ba> w« 
■« a mdne wlbfa h pi^ly a 
fav ihbIm batbnibeOf ad h 


tin a ndy tba fafal wa ibai the 
(■B^d tra^^ka pocaieliiy 
of oeaiiif acw eka^v. Ibe heo- 
ewi aeraefly Msane^ 4 mm le 

93. li k ear a nderwiod tbei if 


of aeatia mt mj ethe elrwn, 
we ^uld pt ea eiukial ^am. 
(■ fad. (la aetbsd >»—» ylicd 
to GMe 14 aewekmeu, hrwncr ead 

pW meat Tbe fa« mb emb* 
oaby kaoeo dam k ef Btaic 
amber M4. fae wby do wo flop 
tbtre? baiael>ly> ear tbeold be 
ebk re eaacam a create bane ewd 
baetcr eksaatt epao (U^U)f 
Vtaat happm w ewA a bef«7 
iltmr Htbat (berepeibm brrwea 
the pBMifdp (berped peetcM «f tbe 
aadea eeecMm (hr aRrertm aw* 
ckaf faRB ead (be malt k (hat (he 
berr aKlcM lafnra lo per rwe 
(a mf be mm) waaPer bBcki. 
New, w (bd the lea hot far B mcka 
to bee (Z^taa m led)^ Tbe o mr 
le (bie paiaOM ha bm pes bp 


tlfa k pafaiHp dw olfaR bai wi 


aca d aadaoaa a a ancfaea, tbe 

•feoald be biUb hi^ cf ydc 
ermfoai tbep ha dradp 
ban eteek a tW mwdip OM* 
fiat dmma awd (In faa pee ilei 
d apimioa a (be cipuiutad lo* 
ndao to laarA far thae ornoedi- 
aaep dmeote (a rallad aiperbaeep 
Anaa), bat ifa a em (il aew. Ae 
km (bree p^ope la (be werU are 
•dB tepm j ' *r (0 ucei( lacb 
aywl mep damn bp (be eatbad 
of CMfaMm a DabMdlSSKX 
mhdepflWndP aat a h C«at 
OanMr> 

Tte mm tayaa mtftkac 

rpKiini aa faaad ia aamfled 
byteybMiN Mepbetbrim^ 
pi idB akd aafts baa aa 


no MOi mtf be faed npiba 
a pe a hi^lp ootbamk lamim 
Tbafudn buPLuirwoBodarfa— 
ka dm wea It la pmnl exetbar* 
ale bkI ehiee the Ban of boa k 
lo endodimjr. MareoMr, the mot 

ootfaerBa rtactioM are product 

•itb the liphiai kiw. 

A few W(wA map be iddid abeoi 
iawea d tha Of. Paea rcaoMae la 
ibeOKabmh* isd in iberanen are 
• link differest fna (be procaw 
opUined obeve. Per (ueb pa- 
pea, ear cboerce MKb aa ua that 
It i« aeninllp ilmcar u the tierp 
of boluat dowB but tt |wt doa 
aat. To eaeb uom, *f a bboII 
kwh le fiea, ihep brakdowB eialn 
tip nd (bop are aheepi aoibecBk 
pocrexo. To piee wch e aull U 4 
aee dew oat oeaa and aa In, a dap 
hnle BCUKoe ii |eod noupb. But 
where 10 pi tbcM aeuiroa fhn ? 
There ii ao pnblanl Wbaa tbe 
ti| no* uadc i p faeiea, tbep fart 
■ui few aeuiron eke (aere ibn 
«ae) and thrp ja lan betp to ftnln 
«(ba Roaw, (bn eieaitaf • ebiia 
r a am . The raetioae ire n fw 
ibM e faw UHopmi effinimat Bern 
sm he uead up wirhio a bectm d a 
l46tPA Bftcii of t&OOO ftttCM 

§nm ^ oono oBi onoo&i of OMp 
nd (hfi eoertp 11 ibe wune ef e 
benb m tbe aanufaeiuitd dmricitp. 


It le dowel half a cmap (hat 
We hcec bowa wucla reoaUaa. 

Bat 111 aww, nip dw pa rauln 
d ddfam mciini heee bm a* 
pbiaad with the hdp ef oiedd me* 
nm BcKbaaiim. The prebla, ia 
ma ckm pbpBo, esaa up whn «• 
Ria to gpkiti tbe iacr f ia rar ea d 
the fwilii wub 0 liatk owdd. 
Thao w BO uafk cootiaeDt (bmp 
whiA cm npka dl tbe csietai 
RaahB d audtar lactuok Ptteeadp, 
We an iafdaMioo aed 

Bap be we beee re oolkct nore 
dae bcfaoe we oa piee a oenax 
pwawe d aeda. 

Tbe ebeme queaion mdtt 
(pmmdmf^UT) 



nOM cb« dfWB dnliMte. The fimriiuiBil iimiiiMW « $gm fifm m Hfr I. SuA « dl*- 

^ Btt hu wlMvaumi wniimnfcBi^ii mm m Udk fmo i« aun tecrlBBtf iA oatuit 

wv ad swtw dw win «bc7 hit A MftaM^aiai ihMld he ehk wher Om pbyiit^, A the lOte (hu 
ttd c$rrj our i«b« tc bit te: (be Neds repreutti chin|» v teA* 

itill. He ha an p t u yed ««»«>>« od (t) oee^ a oete (ee oenmoid^ doM «bkfa on to be perfenod bp 

imctted devicet to faUl nnew a im i^mt iAkA wil define ibe ihe tyna mhm tha pwece of 

•eedo of Us lk& To aube lUc dosod angwr rfrto lywnj (b) oo- muipn o t . Sodi Uocb diefnew ate 
OMier, B4A hu also ^ Ipte oad enhm taittut eeodi. vid^ ood to Rpraent -ym pii ain il 

tmeat of aaslfrii^ bis ftUevno. she ee^ trnma io ■ bmpHfkd snana. Prt> 

Buc Kub (he proireu of ovUioim dbiea with the ilraml retafr ted dpk of aervoost^iiB ii widelp 

be bed (o dispose wiib ilmcp ebone • (m oter) u^ak oiliial in wioo induiitiol tad 

«Bd iaftcmie slterouivtt 10 canp oui ntise t eemcted oHa boed a nshtop epplieettOBs. A frv ssch a* 
dndioiei. (bt earn lifnaJ. whiA oU ji i u p uh tmflm ut |i*ea bare. 

Tbe weed 'larvena^insani* OMoa ebaflta (ba anof condirtani so a Tba amafamear (at tuiainafie 
• ouKhiaa «hid aar«a as a ilavc. (• anm at (be dcasred noih; od reca eeobof ti 1 siapk eumple 

derived fro) rhe Oraak word hcve mo aT earrpMC our of ^leuioo of aarvooKchaniMB 

Tbe fsKilo of MrvooKctaaiaa is (o (be Mjs ia wd otda. wb e Mw i faU p repreacsted in Pi|. 0, 
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CHAKRAVARTl 


SERVOMECHANISM 

principle and applications 


Ncaho tt order and (o amp out ibe 
lOBO. In (be proeeai of eartpisf ooi a 
cenvaand (iapur) raMved bp the 
aacvetMehuita. i( sureawtieiUp 
cirria out sacaaiarp co rracncos (or 
"o:cua((b”) for up deriKteo ftca 
the OKt wty lo wfaid i( bss boo 
llvas (he eonaod 10 da a pon^uJar 
|eb. Tba* eometioM u* nsda 
ptrdioi of the Jaer whetber dan>< 
tiMi are ceuaad by eumd* f arca or 
bp errors wkIUa tbe aaeb a n i ai . 

In etrrpiai out (he ceomod, a 
teevomcchenksm beikallp dees (*d 
operttiros; 

(1) It bit oalpsee eod (bo d^ 
tonoktses (be difference batwea 
(both in aiMum and ia (ype) wbet 
iah^ipalfigsadwbKihooM imollp 
hqipa in rop^^ ^ ceamond. 

(U) It (hsi pes on to cusi e tf tbit 
dlffaaeo—(ha eheaiioi whu is 
ectuaUp b^p«ois| 10 wto should 
bappo. 

SornnadiaaistB. o( sorro for sben. 
art port of a faaiilp of aueh spsttas 
kiMva as fatdbocb eooml ip w a ^ 


It lb • mdcliairidal tyitm whScb sot oaly rocolm order* 
•ad carrk* oot psrdcsior fasctloa, bat also oorrcct* 


error*. 


Tba epeta w af a aiopde servo 
■op be eiphiee d a Moan. A coa^ 
amd upai n applied a (he 
wteeh IS oMPpew d laatoeaeaNlp 
wkb lb* ouipw Tb* roidi ad «bA 
e ecf pr saoe iB) baweo lepur od 
eerptf s aoplibed (1 a, railed to t 
h>|ba knl of poSPO) end tba the 
•^I^ed wpiu l • sed (u couu l • 
powa dmCA TW p a t u device, id 
tons, nplifto tbe si^ fwibe nd 
ft^plia ■ill soeoii mt pom 

tw (be eapa e* ibn load, the 

•am IS "«*■—tuny mopur is 

itadf oep be a daasrad od'iawlt. or 
ia (n< R Hp be eaod a a iapw 
(0 aatbarcpanl apao^ 

The rpann of riiasb sem ba 
biiB Rpceaaiad bp (be Uod; d» 


Wba tbe swiieb (S) Is eleied 
(BiBuaUp. tb* ceehr aiaai wltb its 
blewar awMr is ewitebod co and cool 
•ir otata into (bt rota. Tin raspai' 
tutt laaid* tbe roooi It ladkettd 
bp tbe ibmneOMB T, To naJa* 
nia (caporarve of the rooa ahtUa 
the dtaarad ran*a, (bt switch is 1^ 
quirtd (o be pur 00 wbcBour thoriB^ 
merer rocha e pr^dalarsuBad vilua 
totpoauite T|. Apaio, tbe asHtdi 
ha a be put a wba tbe t oi f a 
rvo of tbe rotn inaaaoa apie • 
cemin dosnd valoe (T|). Hare the 
ipitandoaaot rtepoad to aop eboft 
in lb* inpw (oidiriqlia, Lm., 
awitcbia* *a* od V of 4 e uaelar 
ti out tucmackallp ooMbd bp 
lausaiiure of the mo. Such e 


Sh. Oubitnnl 1* Ofiaew to (be *■■ DiviM «< Obos 



La*«H0«ab(Va»e^ 






ifUA friMR rbc auiytkcki m ^ K 
to ur ebkBfo lA i 0 pjt odunAi u 
c»M ift ofm <rttt owe tyMtfi. 

Om ««]r to BiiMOiA (be t«» 
peetcwo of the roetn bemoe (bepc^ 
deunmocd lee^erouim of mi T» 
It to iBtroduoa • bua<0B opontor 4 
(bo eym* «be *>B put (be ewitcb 
of iftd Qfi bjr koepiac e vocA os ibo 
ibemKeMtor nrnlmp With ibo 
lodmtoo of evcb o busM opo m oe o 
fMdboeb Of follc«*op hoo oetwlly 
boon lOtrodoMd lOto tbo ipcofl) of 
eettrelliai (bo leiBpcrvitfo of tbo 
ro0n> $ucb • dctK* i» bond oa 
tbo pASOjpIo of onwwMf or 4 oo^ 
loop 1(0*0 otoWa 

TW fuMioa of t bnntf optr^ 
Hr io 0 B 7 tymm (of.. ruosMC « 
Bo^oc n dnnaf • oir. ok) nor 
iAicikU; non co bo ^n eMqrixnod 
Kecoocfi oa o dme look, ic «JI bo 
Dotieod tbft 1 » pcMUCC bo ii pcr- 
fomi^ oolf ■ fa* djetiortlj iom* 
lohud ftncotfi to ntotf • Voiced 
reooh Hii fnocUoflo bo^ bo 
aunood oi; 

(i) (o rntlin dote eo *hkb bo b 
to tst dtraofb bo oKon lOio oi^j 
botnap w toocb oad tbts; (b) tote 
o p p» g pnon oaioe fn • deoMd roooH 
Fi| } Type taci dn oaios <d 
boaoB oMOtsbr anto ofo 
ftod binek dfagm. 

ItBu; be otecrood Act tbo buotoa 
flpornoc 10 priMri); id otror neon 
uriat doelCA To ocnm ibo deoiiod 


mah, tbo opnatoc nolm •• on eo i 
mmi ^ lb* ora a edeed tad tbca 
denraoan iccpo to b* uboa *• (bo( 
(b* l■>cbl^o nor oeo nnop fab* ■ 
•Mnol ooutK 

P4.4 tbfoe m inini*?iiii obso 
(ho bosM epuotue «* re t f owd b)r 0 
done* oad •• h*«a 0 tpew 10 
oeaeroJ tnaponowt of * nm com 
mdoDt ta ibo oisipb. (bo open* 
Hv ead (bo ibnMMcr hove bcoa 
repbcod bp e eoaaab dmee Om 
Mpb fib^b of *0^ occaoiat dn 
*000 a 0 (hn*>n*M orfeg^ » 0 bn 
OMiol nnp (jaF * *d «f peo da* 
waMbr eoadocm *nb diferoat «n 

lOttti of tbomol m^mm. Oa* 
md^ooeb oftbooadoMreanned 
nfctbcr» lb* nbw ad boop fc^o 

moM of domdir ^ 

itead oapoaaw, the itnpe oa tb* 
opca ad bod 0*07 fra oa* oon 
laa of (be Jumc ol <ir c w « ad bm 
m c anb w coarao. 

la tin 0B^b» (^4 the tom 
la o t a n tbo loa lacnoen. 


od lad the * uipe bead and aer o 
(fiVirdi t^ Mtaoenai tba 

dictnaf onui to • a»(to of paver 
abKb la runi «intcboi ea the 
caber oloaf witb the bloenr motor. 

Oaea tbo oooln nsu for kob 
nno, lb* tnsperenre of (he foea 
leva* do** c* • pit dwarBitftod tean 
p ofo o ue T« tPiib reduction of tem 
perocuretbeto ii 1 netrecnoaof the 
ibneMotit coaduotor ctnpe end tb*p 
B0«a *»ep fiaei tb* “Oa Coatiei** 
H tbo '‘Off Ceaiiet" of iho eketriCbl 
ctfcait. CoaceqiMBilp. tbo cooler 
It ivitdiod of 

Thii epefo of •*iiefuB( oa cad 
df of the cooler 11 leptatod o*or ad 
one i|u tuHBaticellp laiiattvaiaf 
(be imporrurt of tbo roa 
bu a ua T| od T.. Tbo bod- 
ta| of tberaootot Htipo an bo ■* 
■dfund (•« laAcated bp c mroc 
dad) (hac it touebee (or mobn) iba 
Lkcuij) ‘a* BBBct wba (ho roa 
t e mp erootft roo A eo tbo p r o d t t«0' 
Buad hifbBt torapenturo T| od 
loen (or bnoki) the decinol ca* 
toot *taa root mpeww* inJ a 
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U. C LAVANU 


Otfomatnae tUowt ▼imUMtlMi of 

fflolecolar «f chMWMa*! DMA at 

caOaktr mkroicopie level 


T HB typittl cell Bvckui mkiiw 

• wdl d(A 5 (d ar|RA(flc» 

rh« audeohji. But ib< bub ti the 
Audew ippca/i i« be 4 a ochoinM 
Mrwiunteii imii of liar d»u nd 
ibradi OMK w leik uatrorntt 
pened ta ibe nuflew lep. Ai (be 
onui o( utMii (call <bvtfwe darat 
ir9wtb)» the dofi nd ihrcadi nmI** 
ibcAueivet kKo eicofRc <brae»Mew« 
wbicb gndualkr ceedefBC te fern 
coapMcbodiA pouped lA (be «A<n 
of the cdl. Tewvd* rhe tekpbue 
M|« (Iw lufe) of the dlvUue cycle, 
the eeedeekMioo proeoM )» trrened, 
(h« ebronwrasa iradtaUy Bonvsl 
u form ar« nucki By carcfwJly fbOew' 
jo| chnowkocno thitiu|h dmuce 
cycle H bok beta peeved ibai (be 
pusiiof ifnictuees wbicb utia deosdf 
la (he audeui tie »iopl)’ ipeafic cbo* 
mouenaot chrooKMiiM regioaB rhx 
de eoi uarevel Ube (be me of (he 
cbnanoeoQK reitenjl donoi foCB* 
tien of new nucki Two chiea ef 
chroOKCoOK notedil hev« bca 
recegused, tbe eudtneiiiA. abiA 
undcfcpee e lypia) cyde li an- 
deawiea end uaneebag, ead (be 
betaoebiMOfiQ, wbicb «—■"«■» <■ in 
coiBpKCDese m ibe aacleut. lo iodivi- 


dual cbeoaoetnee. tecceadetBiiLia 
bc^uoMly ocean ia laie tdeda «r 
it ^ MO, b«( (heee ntf be iaumpud 
by paecB od eacbnMi* m6, ca^ 
vtndy, ineU bke cd b eM co eb natoa 
(nay ocev ia eaebraoMo. 

Keceet *** »«**>‘— ia aaltfaltt 
bybtidMMO b**e eeded ia aarmB* 
tag (be HaaaeeaoUy diSmai Mfnean 
(B * ccbvyeoc (bwaaoette. Tbe 
lOtthOtICB of VMh 
•eaaMan m cyeolofical keel aa» pr^ 
vMuely ccoiaed ca ooly tbe gieae 
Mbvoiy ihod cfaiufteaaoMi eddip« 
km (ea.I >nn pfcli, C h—i 
• mbs mmmi Mmswe ia (be life 
cycle edeae«faDiiB>Ket«(becbnA^ 
soaM an aarhed by deoaely cmaiaf 
uniaBCCh «ned bsdi. vbeA «e 
lepanicd by toy voUy Wiiiuap 
or lamboDfe The (berwefiKk bo^ 
Abc potteim hm po Ul e d oua 
^dCfiCltcWOA of 00^ IBOQ I0|SCAI 
TTr Trrhflwjufi of 
B obra kr bybfidma ban ^esed 
q) iMv pMb lay faeaiaf ni^ fo^ 
(Moel wp ea e ed ch f unwirKa n ead ed 
daoBaaf tbe eooaaso teemfeeily 

^nw* ;• .<A—M 




cyecfeanki' li bee mode peeabk 
pnon idcacibcuka of ladhiduel 
cbraaeoeoaMi or etca pv(i of Areata* 
MaKS, (heir wnietun) lad aelecalir 
BueniMiiifi, ebroaneese ehe^n 
dufiag evelWMat etudin a cbcooiH 
aooa pelytaoiphiia. dececiMB 
•meninl tAiy«)v*e chaaiai, geaeoe 
aailyiii a aUe^ypkidi. aaeuploid 
idenAcoioa nd deicnkae of loto^ 
ipwaftc (naaleaiKiee. 

Kecaat d^tfeptaaa in teebai* 
^ua fet iMm diSeteatiKiea of 
AroBoMoee bate fitn • ae* ia* 
ii|b( late tbe piobleB of duoBaUa 
erfiaiioiae et cytokfical knl. TV 
etdart kaswa ODoai the icchaiquee 
ueedal fer diffsrcaueuai beneasi 
euhbivoaia nd boiBodiraaatia it 
bned oa VU etamiiea' effea when 
(be bneroAreaucic le tum oa Gbr»> 
OppeOT K41O0d rffff 

a nkuvdy cveaded penod of nld 
uwau. tVn acobJy tulBed 
tc^ean or ppi acre ealfed *^peda] 
af^CTia M H'HfanB" by £kriaa* 
tea cad to Caoc (IMO). 


i( ttnA (odoy, bn c pmiHtbnml A btofcilvo^ ia dr nlunuuii 


fr *-riiii n i TiiJlrririn In iTHpiairi. VinjTrifTl .fhMia TTnlirtlj ^te»7ewi« 





C.«. V«i»; rift Mvtav 
MtMl (UT 7 ^ (b)0.ta^«(lteft 
AariM M > aM dCaa -u ! firj. Ctatks 
Ciilwwi Uftl<«M 9 }] (ft) ffliii II 

KHft Mft mp^ 

IU« 4 ) 


«f (bft Hflal^Qft of taaadat cfeAttft* 
«»iM pBftig feuw (be pumeriif 
die of CftftpenMa m «/. (isA) e 
KeoUnitai iMitee, Swcdot. Uwat 
DMA biodi&f fliinnrInniTif dje ewb 
■ ^uiMcniK nuftufd (QM) nd 
quiumne dfliydwcbtondft, tbcy 
luMeiftd minim,, diioee 

gf pLifit ftifwi . 

Wba obsonad mde fhenMcec* 
mimftcope dto ifiimni with QM» 
chraBMwn citobit baadtoinuera* 
escc' Tbc flunfnn MQMft 

9t M|bati tf« cftUcd ^taadft. 
5<iiiUftf bftPdiQf pftRm art oboomd 
wbca QM II rcflued by 'Hoacbu 
Ijayl* dye. 

Vanon* ochar fhnracbfaaa dye 
hate bea wpoe w d (o p*e t«pdia| 
paaicai. Sooe of (beoi lifee 
bnaitk |lve b******! whiA U ibo 
retono of quwaiao poiHm, 14 ., 
reducod fhitferim at tbo taao 
plaeea aibcn QM |jve eobaDead 
nuorwrwifT. Oibs fluemecoi dye 
oeeoMaAy tiacd ut laeolruoo*^ 
dlae, bBrteriDa wlybate, 
buty) pitfbvia aad evoa iJaabobc 
mnen d ababida £rA raeo d 
ftcne popatmeem fODcrc. 

Sradioi of C. O. VoM of Beusy 
Scfaeol, Okfbrd (C bry t ai iii ai, |s : 
jiti 3'/a, 1979) euneeted fbe (bo fan 
liao. tho deiifiaioa of foa mdp 
IJPOe ^^‘*^**‘^*~"^* ~ ^ 

ftUooytlie OtfAi ouDoly: 

Cl) dereeaUfl by ‘ooU otantdoa’ 
diet ttd ebavtnf ohaaod fbvtie> 
CM (?>*■« Md yim /*■ typi^ 
(b) ■bo « <•) ba wkh ndKod 

OinecBM (7b««he cypo^B 

(g)M>fffiofiiJ by cU^ lod 

teb« ««taDeid OmcwB 
■■ lypcXiod 

<i0 awe a (0) bM «iih fodnd 
rhmmmm (M jAMb «d 

r 







Vl|. S. fe«MUf aaw u iMi* 

«kn«MhU (tafeM Ma i. T^kftVMn* 

lf1T> 



ObAfidJiii 

Polk«iD| Bi lint hybfttfinioo of 
BouK ttedlite DKA with eanphao 
ciry WAi M. L. ?irtfu0 utl 0 > 
GtH «f OcpArimeu of OeMiSi 
Unlvcntcy of Edioburyh afld Defan* 
meat of Biokpi Yik Uoivmiy, n> 
ported thet caotrwncrc httrtodirv 
attja eevid be dttcsied with QiwiM 
tuia by iti dealer Nanebility (jo* 
me, ld»: C|5d>r}5t. 1970). Tbii 
kd to the develupeient of ibe C'taad 
tectaiUQu* for deueiioo of repAitiv* 
DNA wbicb it hchty kwiliitd ia the 
ceacMocrte re^wes (ea diber «da 
irouod tbe eeocnecre) of 
tones (Affifhi, F. B. aed Hw, T. C, 
Qnfmtw, N : li'Sd, 1971). Id 
C*bnid lediai^, u dried ehroB^ 
•mo pr^ouiooi ese treued inch 
alkali (e.|., saturated MlutM of 
Ba 5 aiiuiMe (deaantabso) 

fribwed by Nasuntiao ia axSSC 
(0.3M KaO*o«}M Nadtiaie) (be 
hta. at 6e*C, aad rabae^uefldy 
ftfi-M vhb diluted Miutioa of Cknn 


ia pfaes^c b^. Tbe cedoi^M 
pmboa dirl baadi at ibe ecacr^ 
meric rcBMaa of cftreoeMBei aod 
em viB of 'kaaBtueim b<tafo^e» 
aiaiiB.*' Tbeae an called Obaada. 
ChK eery unpertaat dsB aw e e ta the 
Giegaa anted it that ii dec* net 
dsMnadaaie bnawca te^eait wltb 
sMaM ate I e du c e d ftuoroceaa, bat 
ueiai bnb ia tte am way. Ttei 
aKited> bew^ ceaenoeric baadi, 
ite baodi m ihr fbfiawntnf 
Btaas IQ phot ij 


Gob* camd baaih gbraard 
aflef almr tnXBBK ia teoteoy 
iu« ef ctaROBateBB are leteicd 
10 a (Diaa>M. E. ^ Stew, 

M. M.. IW Ht AM So. (USAk 
at Ipn> Clmrlot 
licia beta obtiiaed foBowa^ a ewtety 
of (leaiBeau mA m atadard oMdci 
N aC»>Ha pate » SSC» aym 
etc Tie teeftai^aa ia oatead aaltfy 
ae Basel ayatv. 


A awted of Qioaaa 

—'Wwj ^ alr< 4 slad pwyawd ooa of 
Biaal ^cnaaoBei after a9tn4M 
meatedoo at by* C ia pbcaphaie biAr 
lar i^D amutei, prodacea paJer 
ateintat rapMce aUA are mUy Vis' 
Us uadar phaee ceamat mlaoicop*. 
(DacnUaui, B. asd Lekuaci 5 -» 
C. A. AM. Sa. PM., aya : 34^^ 
0640,1971). TV bateioj pettema are 
rewa to ibai obtaiMd (or 0*tea* 
dlB|. 

Stme DNA Modod 0>C tpecifle 
BuMacib. 04., CfafOBCByda A3« 
MiUwaaiycin, OUeeiByeta. hive alw 
beaa teiad co produce fJuoreaeees 
baadi liaular le R*baadiA| pettinu 
«tea applied to air dried chroowiaae 
peapareooai aad viawad uadst flyer#' 
seaace taiereacepe. 


O baodhif 


A sew baadiBi lectai^ua temed 
D-baadiaf ba bate developed by 
Prcfeaof A. R. Sbaiaa (lyyji 1977) 
of Betaey Depanoem, Odevtta Uol* 
veniiy aad puriuad by tte preiBt 
awbbr. U N •ipaciaBy luited to plaat 
tefeBeaeam H'b Oreele Kaiaiaf. 
Tte precedura jenlaa pmreatnKnt of 
root lipa la euitible prnrtuiot afcat, 
la aeancrtbanoli tramneai io 
a BSTwe of aeebum cUarida (:M) 
aad loddiun catrau (e.t M) fora's^ hn 
at oT^al^ HiiaiciB ia acetomreda 
tnitrure aad iquaibuif la 45% acetic 
add' Sintiltc eStec Is alao ebtemd 
if salt traarsBeat is rtplaced by try^ 
fa t f eitmete it low teopemure. 
Abates ^^aar ea both udee of caa* 
fraoeR tindic to C-baadi a well aa 
ea iatarcaluy tCBOBts fiaiilar to 
G*btedi depaDdms oe the period 
aod cu a ceaunk a of aali twauPBt. 

Otbw neeboda 

Tbna|b teopt ctei^ ie tte 
abe*r Besilaaed beteBi taeboiqua 
■aay iloiplified tactos^tmteve boB 
diaoTvarad wtedi led to tte pralSacK 


bCIBNCl UPUKIBK 



rioB of badof oaoKBckcure, «is 
T 4 mJitg C«niniB| ttroua] n^om 
af efafoaeuAe—tb* *— «"«»«> bands 
or T-bttds), t f hm Su j (mai&( 
iwdooUt ocfCBiBr Rgna)» 
trte ektmmm Um 4 ii^ (fix 
poriccsnic chwinosooie boadj i> 
plian)» Cd^andwf (revoahag t«a 
tdeat^ don r Ur ecso^ 
Rse, flbs oa eacb okoORul—cbe 
carnoerK dau (Ck 

prcfereotlalir tta^oiag bRcrocbroaa- 
(le npBBnti la svORic <b(Qttoaa» 
uaiBf HCL) 

DjfCenuiaj ttalalaf of ibacr 
abroaadds 

Tbougb cbe rbcsc ef rhc artkk 
IS focuucd M tiMsr dScnotkiioB 
fibromosccBS) it bsaiiw isfcntivc 
to deal wiib rsamt dmlepeacan ia 
liKnl diSncatiWMO of eb w cio 
wflMi whi«b have proved useftil la tbt 
d flVemlal Huafli of Umr Arm^ 
(Ml. 

TediDiquei bare been developed 
where '*HeeetaM 3 P 5 l" is w eabiaed 
sdth OieiDsa Muaiat {fhjercMeM 
plus Oiensa or PPO} ta Rake pet' 
miacfit Oixna stjiaed crtalofical 
prepancloas of d ffctaAtcaUi^ labelled 
abroiDatIds. The (setaudues ere ««• 
All for ibe study of surer ehrooaiid 
eachaapea Tbe jnetbod devvioped by 
r. Ferry and $. Volff of MXC Qi» 
<al asd Feputeiisa CytafeBcuc Uaft» 
Vneem Geaeral Kaapusl, Edj&bwgb, 
Sod Labocecoty of Kidiobtelety aad 
Departaxat of ADWeeay, Uamneiy 
of Califerois (Nanre, ut ; 

1974) fix aoimal antarisls i a roti u 
gru if iin Cclb in a sofubtf of kdU 
IBiocwdeQcyuridioe) ft* loro rotfdi 
of DKA fyatbeilc pbeesi felkwod bf 
props proUeaUBBoi far AromiMSDe 
ualyM aad (boa fuuf tbn m naa- 
Ua &mte> Air driad pr^absu 1/ 
Che BUidal arc icalaod m 'Tfeofax 
USjt*' aquBoua softibea ^ 


edsvsaaf teobosoRMvia afluora^ 
cccca BBOcacDpa. SiR 
fbasaa **^T 




(be 
od 
rhrcB 


baiii of heodiof partsm 
iibpiiRaiiii tbo* an 
types cbnoaiia ; 

to C-Usi 
iBUiiralaTy beerodrawin, ^rb* 
illy cofseepvdiai ta G-teds; aad 
nctoeaiHiB. oeoti ifiaiiliig ca 1^ 
isbaade s R-beadL 

wob aoid«tBiad 
lariefc dm aea* 
mbs tbea Umm pracias 
arc poiaiaetly tt elaBd la handiog 
Tba betetadaeaMDo sc^aMB an 
iboa^ to ettoK of ivpcadoo sc4e»> 
ocea of DHA ceaipaad odus^ 
of AT CC aadcandsa. s af eepau- 
tioa eoqaeacia where (be raleina pt^ 
peceieas ef AT t CC My be biaad 
otrber way la eenoaw painns. (1 hm 
bees pe o p o a o d ibat Q>beodeag le due 
ca e m beae cmmruoo of 

DKAsfaMtbe cb taoMOM. AT-baae 
pox w ^ usaces eabeoee f^fbiaM 
ciRca wbereov OCbase pairs e&oi« 
*dy guaweb n Tfeas f^flucaosccMe 
nay be iir tbe detocuew af AT* 
(M ea CSC*rkb cbreMeym i^waa. 
The wtifbi of roKfcart. knn. » w > 
•^psa (M bMb Q* ^ G*bM* «a 
ibe male t£ dye heading eo adiacM 
am oa folded Mteeaks of oean 
PHA, *** Tf 

lary fc( saA biaMg d^swMf to 
• gnat CTiM <R (be relanembip 
beewom DNA aod its auucuJ am- 
bwtoae MtMS. Tbe nns feoac ia 
C*biwdng appeals to be ibe proacaae 
Ffuin ibR bead 
^ooTfcaByta frcn—n 
Hia eod isoMt it frsa 
by beriM h y dr oa i d e ead celn. Tbu 
nauhs n iateoie MJiag ef C b n ab 


oad poix of (be rst of ifaa 

Anooetae. Punbert&ore, it has 
ru0Bced tbee fie(OH)i sitss the 
(b en rtil lerueiars of Letetodnoa* 
tla. (^eriag it iaeoluUo ia &SC 
Tbe laMfiMa of DSA proeea lio* 
kM» as iB & Sad Obsidiog, is 
M OvceU'baadirg as well. Oreduel 
emevil of Boe*biatieoe proctini is 
priadpelly rapoasible fw G-baadlBg* 
Tbe taeduoiiiB iorolwd 10 Uw 
diflsewrisi taioug of slits ehroom 
lids by F?G isebai^ue u thee rsplem 
BBI ofibyBiBe io &MA 

wicb BtdU Rnogly redMo the fluoe- 
oeemes of fluofcchroM dyos. 


Fcn^faadlitf 


i. Cospsieoe» T> ud Zoeb, L. 
(Bd«<), Clr siaesseir fd wn Aoeruw, 
Nabol SyapoituR, tpyp. 
Acedesnx FrcM. 


i U»At. P., Wyondt, H. B. 4Dd 
MigMe.fLa.H., Tbe Hubm CoU 
Nufikwt : ijutaesiao ind otbar 
difimiia] iceios la tbe stody ef 
ebremwie eod ebronosonm. (o 
Thi Cotf Maetmu, s: 1974. 

(Bd.^ H Busch, Aeedttiic Fim, 

). XaiOi HI Witaaoeus led 
ladiKad SIRS ebcMSCtd b* 
cbiages is iovealsd by ftUdJU 
Mdlinj awbod.i far. fira. 
Cpe#f» 49 : 5 W?. JPTT 


4 . Liwaa j , tJ£.» DiffexeBUl 
omi pim chnBQSBsea*^ 
A progross lU Css. 

Sa . JT ! 


y SbartB, A. K.i ChroaoecRK 
bandiog and tepavsd DKAi y. 
/■dm M &c., 94 : t*l, sgry. 

i. Wolff. S.. Sues cbnoiiid 
esebeage, .fm. Rm. Goac.j rt: 
il9*soi. I97r« 








JtAJM£HROTRA 


TN tbe pastiitDiryar*, ic 
^ deirJy ibovii bf • w a Ni t£ 
40 d Qpidtswiopcil CucBsi 
•od kbc M Wy iarwnpDow (bn 

eridocB bi 
ibMi iiiaf pli)« • Biitf rok 

Itttfce dstelpfiiiaB rf niaaj f ^mh»> 
like iKkeMc kart dioac, loaf 




■M, ^roiiK braoebiiM cad «a^ 
phye eim . It kv isoMod fk< ofcraB 
aecikli^ wd aokidfiT, 

Atei at oufeiaf baese oiO' 
flwt iftw Monl ycirv at mntiiif cad 
cn cm oftca ocnM t» ckw habtt. 
lewd ihona itae boa pat te* 
wwd to nplcia the Bokaaka bj 
which lOMkiDi lode w lU kckib. 
Ciiamie caebaf iiara c at 
pcMOic tbet prci|»M*at7 pw d uc a 
tn Irrcvmibk dcocfc, the od ^ 

«(at wh»fih jc aaft of laM pnpc** 

iienci (0 the twil dsa cc o uwtlMcd 
daia( fMcy of imokiad. It )> chervek 
tcriicd bp (CBtioucI rtpcic lad rar^ 
«e(T» uuJ i cviticcl pwm ii cocked 
whea ibe proem becom ei ineveniMr. 
The total eflbci i» cuaulative, i.e.» 
sevcnl ehoct paiedi bavp Maekiaf 
could lud to (ba peuc ^ irro w 
bllitp. The gthrr new ii that n pro- 
aoM* ncker tfaao tucti • ditoa 
pcBcai; It cat atbs dmaly 

bp luppertiai c dcnlopiaf pcchelati* 
^ aodtttoaccbp dvnaiibiadbodi^ 
asnal deftace Bcekaum. It ka 
cko beea su|farad thic loOiai 
iadeco c iBopoiwp cpadittea Ciiuui- 
iod c ccUKol wmlirMiiia cma 
wUdi Indc to diubiHiT. diime od 
podblp aCM^Mdeo. Tbeo ic 
eke *iww Iliac taap be cdcted 


dofeilBp at deok baouo* 
wtakoae edtfr 



n 

10 ioomad ^ of aooaral 
bo efeoa lo% cf the ik' 
» do to taaf cancer, bion* 

dieme od ecka *ema the 
roailaa epvco. ^bo o otah ? 

idscd to tkor 
a tte naatrrr of 
ktd, a^ efaMafiBelus. cad the 


SmoklAf it • acoorfk that 
klUa or mklmi ailtlfoM 


b mot pan, a tonka at 
repera of larp. pra p a oia oidia 
kava appeoed in locnfure reprdian 
aHkop kabo end ool narralfrp. 
Tbtf ibiaaaiati ihn npaani anO' 
ban akaa a a whale ban eo e yp to M 
aaielp )b% a l»% pmai nartaktp 
that BeoHOBkaa. The nanclitp 

cunpeien. The caoie aoriilttp ii 
pater le ikea who mrt 
•a eariia ape and nkalr ike 
Oalp OB hege p m ap ici cg mdp hn 
i^^ed te item tte 

aaeeie OMmlup in feaak tnekan wa 
catfcet kei than tbai a BHka. Ibi BMP 
be brcatiee veoan tend to nert aa» 
kiop lata a hie. MBofea kaa, aad 


n w y ynnr 


habt of tahahnon. 

ipBitfW dlaonbre rebtod to 

emaMap: Lanp 


F. K. Mulls cf Oonaa Aaea 
laadtiRt, fcrha ka ippp flnt <ba« 
anoUeo to tho rdatlobkip b—eao 
hap coMR od ha*p aiwohiap Tkle 
«n km aekmad kf eevoi) Innate 
end atatHdeal euoape. It kai 
boa ebeoB iku tbe rak at d ml o^ 
meat hof cm berenn dica^ 
tip to the BdBka of dpiona oao* 
lad, I& harp aiiihae it la tp to ya 
tuDana* thaa la acBHaebecc Tto 
rkk alio iDonaaea bp iacnaaed io> 
bp aarip habli of wiBap 
•oj fcopliv tk. ci^ata ik iba oeaBCh 
^ pafi od bp idi0cb| 
dpama kpan 
avldanaa, tha 


ICM 9 CA 1^0 ftodfoi 


B ■kdpiaaa 

(pjpprinad 


Dt. l>^ieoa ti Tanga Id Pwheletr, P 4 ;. OgaaPfi^tMi t laawali«, KA r««aal OJkpe. Lotoew 






QRlMpilM 

W tfl Owes of Ofioic ^ foIltxltlS 
m ■MBon mid^ «Bd ndinaairc po^ 
M^irm CQlDpOUl^. htTC bCCB 

Med fuecnafoA; la ntpetmesnl 
|«oduciieo of nswun ta wnak. 

Ib ccvnl auEopip ftudtei ii ha* 
beta fiwfid ihK dprene aioken 
•liBfr ntatfve SBeiaplaKw •^^p— 
(duoie in the norpbotegy of edk} 
IB the broAdii iach»d{ft| pRcai^ 
eesouf ehiBg» vbcie the wverhp 
eu be (dated ts The nunber d c(^m- 

BDohed, Thtec cbei^ee are aitn- 
alve to paceiMt with 1 ub| aociTi 
while diq* are kai frc^ucsi la bbb- 
aoiefem ud ei’SnelKfi. 

The reoeapenve tad preepemve 
Ttudiai 1 b Voind Ktapdom bm 
ibowB • redifead riak «f luof euKer (• 
iheee who Mep aoMktBf There ii a 
mJ] laeraac la luo^ Mscae atertahty 
le 9iea *bd have imaked pipce aad 
ctfin. It ia BM loBwa why chu tenn 
otmeUof iheold bare m httk dfeet. 
aUeuch the ameum 9t earaMfeo n 
■uch ptmu Ift pipe asd o|ar BBoha 
than IB clftfertei. The mm aestpud 
aueec the esplaDati«ei pue (anwd 
!• that t high prupettiea e^ cipmie 
Mfcikrit lae^ haevjly aodlahak dv^ 
ply, while pipe aed c>|ar mdien are 
aseetly med^e Bnehert and do aM 
inhale deep. On the ocbet hand, thm 
Ktnapeceivt aeudUi la Svitask^ 
ead (iermaBy have ihowa that ibe 
riik ef ivoi eaDcer lo pipe ead ogir 
aoiokesB ii m great v id espaene 
MBehars. 

Baperimaata hare bean orried «■ 
IB aa aUBpt to ihow that lobeoo 
aaafce esaaiM cuea laittadag 
{canioafiBlc) aad caaaee proBonag 
(oecaKiaflgBajc) Mbecaacei. Caacer 
MB N leadily iOiAMed ig tbe *ia ot 
eapenmeml aaiaub by tba appi»- 
doo d* caBdaBaata tnae tebacta ndK. 
The malBr vokdla oOgiesie iga ef 
tb^ emoke have bean ibovB to pky 
0 tolo lo ttk&tooi ittif dsinco 
mcdwalu, nd iadgeedy a atri b ate 
to tba wbictieB ef laag raaom. la 
addkiiB, tbe !•• pbaie » 

tataa malar igan bke nitftfm 


aide, ammaaaa aod e khb y df . al of 
abid OBDUftMB to Ae ewDoogea^ 
dty «d tba Beke, Umg oa me ate 
tbe ( M ob f^iBd ruawiiTTe 
ef ibe teodU efKbdiaa to aaebe 
onnBBg becb obcb iaMiaiBr> aod 

Qgmne taBkiag ii e^«aaBy 
daagceoee i<> peofde espeaed le cod 
mcike, eod tbaae wiA eerreia eceupa* 
nem igeehog rapeeafe lo eahoMM 
doi, ^raBaei,BMid» taeak, ndio- 
aeim matecBb, •«., have boa Aowb 
10 bate a iDBa mk cd luag aaea 

lodteidad e ua repaihh ey ef e 
cigaKne Baker le hotg eamm mtf 
very, k » pooblr tbei ibere awy 
be Koe peedapearag ehanaeraiea 
tm » i el epiag tkia daw*, wbicb if 
dsmed. OMy pa eat iilcaidririoB 
efbigb rak MokB. k«cadyianr* 
«e( baa beea fo aw aod aa • celMer 
casyaie eiyl kydfoayieae 

(AHH) BBliHd ftB pufaBwiry mt' 
o epb^e ead t y ap k i cy iB timce* 
bekba p dycy d ir hpdaeartaea auh 
tbrpcodaatMa of highly Buaagmc 
aarebabm li haabecaabBBtbM the 
•eoviiy (d AHH caa be Bweied m 
both boBeBaasd erpertmotel eaoiaeb 
by wpwirt? 10 ogamre emoke. The 
diffetenrf baiwa iadfuggle la AHH 
aamty eppon to be of goeiie otCMi 
la • MBdy of ja fucaei mib Jwg 
OBCcr, ebooc go*, tad b^ od da*. 

AHH h v d i wtale la ip 
caaw* etfy p% bed h<h ead 
me^B loth, li w ibuckm pubic 
ihff «BiMg iBkm there «rB be 
KBT «ab a pour lo 

hag cMor Poeitar eradim iie 
accAd io tba Arerdoa. 


mipAfeiina 


A BBiB b er of pnopoOive wedice 
ibewo bigb preniaee of oimb ad 
oxpecKma Bokn aad in doer 
iilmiBhip to tta BBlis of ei^ 
meeamBkeiL Tta lympoA utody 
ekete n^tfly m thor i 4 e evp MB*' 
tog. Ttaie oe iKiBdmr epeaedea 

^ to 


execai mueui prodwtioD in dgms 
efisokert aoe-moken. Cbi 

g^Hi^i cseaiBKioD miy iipecr 
e^pidacBfy fuDdicA baa been ihowB 
to betas effic)eBiu)ci|v«R«imokere 
tbea b awi nnokrts ef the same age 
group. Tta chief ibnorxBaliry is the 
pregreiaive Barrawiag of tbe pul- 
otanary eirvoye leodtag to irapek- 
aaoi of gs traolof aad hypoUa. 
heian with tevoe imaty obetrufr 
lioa eta stop smekiog find ao lav 
pfoogseeai m a>«igb ead bfoeihtaa' 
aeae, but if bcoGchiiH or Bpbyaema 
(ofer dwopoB of log) «i edw* 
<gd too nieh, the duiuge it irrever* 
able. 

Mechaaaen by vhleh imekbg 
^ediMca brMcbctia aod mnpbaetna ie 
naai etal eatibhabed. Imikai tub* 
euaMi both la tbegaaeoui aad parti* 
CTitar phiM of the tmeke, are 
jBiible far imnedieK ceugblfig and 
hreedmeairtrsctlM. Theae eubaUB* 
«ea ere abq reipoBbk for hypectro* 
pky tioceoB la ana) of tba mucus 
fifecaenve Buieua aad dlie* 
Miaii (damage <i tbe eiUa ef thp r» 
ptreury epitbeliiiigi} istptln aecmal 
defeats OMCtasisai of the hag ead 
pfo di i p oaa rtcurreai broechiel ta 
fbetiee It it. bewever, aer kaowB 
which lubstMcoi a cagaretce iseke 
4 R rospoBuMe for irreveraibis b(e> 
ebiel Bcrrowiog aad ehooUr (air 
«ia of luag) datrwtieo loediag re 
ophyMna, Btpemoial aaioiJe 
etpeaod to loboece saake bavo beea 
faaad to devolop ctasgs aioBlar to 
itaae lauad id smokers with severe 
broacbme. 

Iitbcmae beare diaaeee 

A wcH-rccsgoised cortelauea exists 
ben^a cipnare unektag aad death 
&tB isdiBic hart dieeam. fi. C 
Hamnwiri fim UaivervEy of Calr- 
CiBfli a iB ipTB fim producod date 
6ocB e ptoipoeavc study abowi&g that 
fflse aped 4^50 *bo eaiata aierethaa 
40 QgiNBee a day rua • five tows 
pemer risk ef dyiag ef ischemic bean 
dMtt^ iktt I oofri^ttfetiv Srtciib 


tmm 



dna show tku bcm thn 

t j dpmus « dar tr^ei ibe mk of 
dyiaf friiu Sscl^nic bon ddow di 
TTign iged 45 lo 55. Simt4f (twhs 
have aJw been ohcaioBd ia PnsuA- 
gham uudy aod a t w&r pj o ipacavt 
•rudy omed out 10 Albany and 
Frafflifi^Uff 10 U.S.A. These srndjea 
<la«rly led'cate tbai BURaliry from 
tacbeauc hart dcKiae iBcreaao with 
tMraae u cigamte smoftiof re 
these whu inhale and re ihcM «hn 
wan unoking at aA early ife, and a 
lower in saaokers who atop sBokiag 
than ia thoa who continue, fo 
neai spaoally be fer e the afc of 65. 
death HIM frore ischflBK hearl diW 
ease are much lowsthasrenoBihuc 
the proponioaaec efra of eiprerte 
amnkinf »i suailar to thu seen le oacn 

Prospective siudei ie ddlerent 
cnunirm have 'hewn that ih* 
iwdeoe* of Mfl*ihtal artacka of 
ifctas&ic iMUt %Od iB^B^ 

pociorii are cleedy reUc«d to the 
amebaf babin. AaftM peetem ha 
b«A fouDd ro be mere fraquw re 
dfimte siMken chas » mo> 
waehen. The IrequoDcy asd levirwy 
of aherema ^fit depoani is anenal 
well) of the cereserr erKrtea hst aho 
be*o fbuDd to he peatcively rdeced le 
previous eipareiie ■**>**"»| as en* 
deseed is autopsy. 

The fflaehafiiam by whKb cip* 
mt« tfeen bun ha bees 

icudied lO prat detail re the lest 
decade. It has been shows to (pro- 
Bole rekoe OfaholaBisa &SfD 
edreoal d*nde which 10 tvs i> 
ereaee pUtelm edharvocas pr> 
Boiiap a lubdiiy to th r oob uss ), 
niae pi—™ lawk of free finiy aoA 
which proisoK ftemsoai ^ etho^ 
mas, and t nuLoc babdity of eadaec 
arrhyihintu whidi may lad to 
suddoi dach m 

ropoBbie bt tacfayocdia, isosrd 
ordiac otnpuc, mti ilipbi bypots* 
aios that ecevt is Mookm Tha may 


QB( drt s ir dy isqies ifee fffTrimrr' 
a BOCBaJ halt, bar iapsm oy^ 
supply to isdaose bon oaade » a 
ericical dagiea 

Cipnno ssehe ccsesia a Ugh 
oaasaaiBQB ef orbes aesotide 
is the pms phaes ^ 
aeke CesKeanoes versa w«d» bw 
Diag (aperenre of ugasuu, poro¬ 
sity ef (be paper, oc Corhesyhea 
moglobis SB saefcart 

hoa to >5% depodisg 
(he BKMoa loefead, ikgiu! ef rebolo* 
tHiS, iioe ekpod aiaoe the age- 
ntfB OT CvbOB BOBODdO 

ha a ondpoaer affreity far hmo- 
Ckba ihoB oyps b oi^rs us p jji 
traopen re aa ways, fini it tre^w- 
ta w«ib nygts far hsonegtebm 
hadiag wta, asd saasd. n iaoaaa 
rbc dfrewy of rwong h e cio | fa>b ts 
far layga# m that re e |r^ tsoe • 
aanaUcf onesrec ef uiipu is rdeoed 
(o th" iBien The pvhephyUole* 
giaJ Kudiea as am sod aaOMl 
eoptfOMsul sedka teptb^ snah 
tpidoBokfiaf dare peisc to ihr 
en o chae s tha cipw tt t tssaUag w 
as uopmas) owk of os recaaod 
ciak of ^ hoan dseaM oesus* 
buireg both CO the acbenaderoiK pra 
eeas metf asd co the oaodmos that 
proeipoc s a burt atad. asd laods to 
fare] ossMoae. In yousg p ee pte , 
—• dnoaa cdiha kg (thioabs 
sagTiff ebkaaaaa) eodog umjam- 
test efaedKOsai is coslsa 
ea c l aivd y to ihoe who imekr 


teteohmteaaihenwbe toohe 
dunag p^eocy teio bees shews 
to weigh In then choa t£ sea 
ssiot^ BdCfan Theonm ef Ueu 
bsrth wBithi s teoUy Rfased to (be 
smbet ef ap i aia ■<■*<*-( dnrisg 
pee^vey. Hod otesafaRsa asd 
eamwhal lagth are dreted isdi- 
eatisf that orektog roms istew 


merisf giuwili. Meehan who imoke 
beevily durisg pr^saacy have bem 
shewn 10 have an inoeaeed riik of 
spowwsaese aberses, pmeim ddi* 
very, pwisete* dsoih, asd evea a 
peawble kisg ora bemftil stfea 00 
physeal powth, seurokgkal devekip 
reasi, eod isfeOemiM fijnetiens ef rhe 
BOV boRL It is m ksovre how 
na ttra al smoking tfects the Jbetos. 
b IS Thought chat meotue migbi 
redua jdanmnl bleed flew and thac 
arbcsy-baWBOglobiBBaua may sire 
be haiiBftil 10 foetus. 

Othae rtBdiritat rrlarail to 
ei^rctce eaoUBg 

A large tuiBbtr ^ proepo^ 
rive uu^es havr shown ihai 
seswral disoses lihr peptie uker, 
oserr ef mowb, laiyns, and oeso* 
pUyta era aore sommon wiib ciga* 
rate, pipe asd cigar wsokag. Thciv 
OR reccM evidesca of as laereascd 
rub of eanar of the pencseaii. papiUo* 
Bita a^ M^der esneer re iRinksn 
|l say he coteludod ihat usek* 
isg It a eairsa to srenhnd. Perhealiby, 
bsppy asd praapenw Ufa. so man 
should jndd to tha lemptatKin 
of (oiokiog. 

Pswihsr rcsdl^ 

I. Xoysl OUige of Pbypidaa (ipyOi 
SOmhi^mJ /fmiih ffrw, Loadoo. 
Fluo. Medial, 

a. U.S. PrTwgnniar of liesbb Bda 

CBiiaa a^ Vdfare; FAe HtMt 
Csesgia tf Swksg. OtffflF 
Pebbaiiao No. yy, 1704 (ipry), 
3. U.S. D^ortaieot tf Malih, Bdu* 
caoes and Welfare, JpM, Th» 
Huh* Crsrsf s iiwiw «/ Sewkitf, 
A Public Haahb Scrvue Rfvimv, 
tpbT. Washtagia, D.C. (Publk 
Heohb Serria Pnbbadaii No. (dpt 
revieadjaa, lyWi. 


SOENa RSPOBtB 



Ufi'iEKS {Omlma/tm ^ 


i. ferr^t$, S. K., Mapad^ 1 , 

md ViDB» |. K> 

iipWO pfOKlflttdiA 

nlanc froa ibe iplce& /tein» 
Nm Biti., 1971, *51, 237-13^ 

EwrLiwJCA 
0 «9or. tj Hmaoak^ Br 
Timtfmdm 
Ov CMTft'i U^smI Cd*a 
fi hiia TXWt 

Aombi 

Sir, I liked O* poae Ane«b« 
t^J?., Ma 7 ] 9 tP) br S. D. M<b«M. 


noM poUaA mA petmx ao oOer 
ttlKSi beoBK il pnvKta a ipwea 
a$ «*r to kam. 

DAtf AB 9 

C14, MLit 

U (O^.) 



Sv, Thfi • w paint «ui u 
wm m Sdaw fJa (fj(. 

19I6). ijpwtiw 7 '’Tbe 
aal7 pvMoowwbe btamod nHe* 
wA » 4 ebal rrbe « oom ■. 

M vfekb Ika mmm m Mem Cam. 


HovCTo, uotbs sciatiit^ Joba 
fiadeea cd tbe b» ike wen 
cte MqW Prise iwke. baviiic 
akietd ibi Plr7*M» pfee ia 1936 tot 
III wsk n nnunoi, iztd tbea hi*iB| 
tof aland iIh (pn PliTiia 

prise far ha aetk m Mipeeooducti* 
vh}. Is toet, be a the ea); penoo to 
lim vta the Nobel Mm to the «■*— 
aubfeet t«Hw, sa Mstk Ora lad <«e 
pme la Fbpiiei (1903) sad the cibv 
to CkoMBT (iptc). 

PtAPIPG. MuTAin 
}-K. Gwr Pwh 
Smt>$Ud‘n 90 K 


SERVOMBOUKISM [CmtMmA6^ 


(io this s«apto, the lem) betwiaa siliM tba tmofim ^ doMd bop 
the Rider nd the Md mtoin* ed acm MehoA 




the oMof cod the 'erter' is thi &» 
Aaaial dtspiMeawat prodwed bf Thu 
Itotags. It a ta be eeced th« than 
is t Csadbeck of eo ap 6wi evip« 
to isput vbkb Bika the tpstea • 
dosed'leep isve *7SNB. 

lo ta< ia m tat ndHSOM cb» 
paceats ere nquiced to he 
to di iD eaii e ai l l e oai ry. 

To sebieve such d<fm sf pNBMea. 
the verttai aeveaiBie td oiruaf 
toeh, esc. eC the epoitiit meffaiiae 
SK lacrmiaply hast naamHert hp 
deetrieil or bpteohe esraiio vhiA 


I. ThilBr, 0 «fr),,RlMB(infSa«^ 
maAmm Tleay. MeCn* HiD 
Bee* Ge. lac (19351. 
j. Taytor, P. U Swwmirkaiim 
4 m ■iriBinin re the prana & 
rtoay 4 t ht ^ » *■ ! fAtA rntr al 
jymm. aafa m mam af mmka 4 » 

^ AhfCDto, V, R. ead Seoei Jt., 


C J.; JremirhfiWi Mirttoe, M> 
Ost» HiU Reek Co. iDc. (ipdo). 

4. Velkeatov|h» Vu, Baaie ^fmhaa 
94 Sarmmkmaiasfi. iB' ft. H, 
N««ii k Nenlla, be. 

$. Bo»eii Jefaa L. ehd CbehMthdis* 
fMtm >L| Asr^nhaaM ta dU DaiifM 
af StrmmrnaMia, Jeha Wilsp k 
$eai be. (tail). 

d Zetnas. Bea>ih'Ma<filaasit fai^ 
a refill, MeCnw Hill Seek Ca. 
bfi. 

?. Beeck. K.S.. Msmesi Swvamaa im~ 
mm Datign, McOrs* HIU Beak 
Ge. 


NUCLEAR REACTIONS {CmtAmd ftm ptff 


foBieB ca be ea eweeed ibgiB 
aodeer reactieot m swaj. Per 
eaiple, what b the path e/ avahiuB 
binasa ran ie n naj e t aiidd? b ft 
like (WO Uqvd Aeps leisrseciaf with 
me Bsthe? Cea we driS e htOg n 
the audeos^ If «« de Wj he* *iB 
aodeai ma ? Haw does s te 


■wtoia mdeipe toeim? Deanfim 
dtfecai Rscif, ****p»* ead thes 
beeak ^en f Caa the aadear aisaer 
be OftBpsal ew if ft b cd m 
bi^ s deamp? Mmp bn 

hnft &e^ bp scMaom bat we here 
aa wapi • p«> is ted tm d ttep ere 

COCftCt dt BM* 


Fnrtber reedlsf 

I AprwiI, 8. Iw, D.Sc. Tbeab, 
a*esi5, IMvntp of Pine* 
Sadi pcecd Onepi Pni» . 
s. A^rwil, S.K.I SJt., Vac. 7974. 
y L 4 (R, hti Rif Mf. 




tb6 list dtcite 
^ cxpenomtil ind iheareual «r> 
d«a««s bm M us to btlim life 
00 unh musi brtc rveifod tt i rosnli 
of setcnl ttraplieited rcoctiofts tbM 
occurred amoD| die pninirive labt- 
niKos prewoc on eirtb'i surfed. Seep 
bf step (be cooplesoc; ^ the rcocttvi 
incRised and more lad more complci 
molecules were formed t^bieb ulriAO' 
to]y look ihe sbape wliai mif be 
d^lBiced as a lifuif cell. Tbu idea 
was first proposed by a Ruisiid snes* 
lilt A.l. Opartn in 1914 and ssoc* 
iba rcieOfcheri have beea tryiat to 
find out more about it. 

Tbe pcobitsn of ori^n of Me a 
jaierdisnpliMry bemie to undo* 


pobs bptke afesdd 

io ibervpeoftodiovfTca, ibep wm 
able Ooi «df M seimif 
orpaiie aolecdes t£ lel^ 

vua bar I coqilemlcoife sAieb 
they sa^cci to be cdJulose in ihe 
atentelkr doy^ 

Aaotba tbcarp knom ae *Di reeled 
piaaperaia* ha bem so^^icd bp 
Fmeis H.C CniA and |,edk E. 
Orgel of U.SA Usey piop ui c tbot 
ibe earth, md pmamUy orbs soile 
plaaets, niifhf beec berw dcLbemety 
soeded bp ijeeWipcnt beiots Uvag 
inetoiwbcrf in The solor s yw ea whaae 
cvofenewpevdatcd ourwoD. ClDe point 
whieb seam my wron^ sn ibe sup* 
pen of day n the 


EXPERIMENTAL APPROACHES TO 

CHEMICAL EVOLUTION 


KAMALUDDIN 


lUftd it pearly, besides b idequMC 
k/MwIadfe of brolofy^ ksowMfe of 
ebemiRiry, fcolofy aad iRreumy, etc, 
Ts also n^uied. ThecefMe. lO tMaas 
years, tbe study tA ebenol cvoIb* 
Uqb and enpia of life has acuacted 
rsMiKhcrs from differeai diadpbam. 

to the beiinmni of tbu ceanryi 
$ Arrhenius, a Swedish ebasac»pr^ 
pounded the theory of 'Pafispermu^ 
according to which hfe did net oai* 
ginate oa aith but was brought io 
feom outside. This ibeery was dia* 
corded oa ihe basis ofthe fea thn lir- 
ing orgenim could not hire sorvirad 
the apoeure » strong uiirsvMfei rays 
diuing the long course of tranl 
Through space Rsenily, Feed Hoyk 
and ViXnm Singh ae Caaibrid|« Ub>' 
Tcniiy, Ecgland, have claimed tboi 
ongia oThfe cook place 10 ebe de^fas 
of comet beods vbicb liter transfer¬ 
red to the earth when they omecloscr 
From radio aatroeofmeal siudics, i*., 
tbe study of ibe elecmnagBeiic im- 


ved ame 3 3 billKOi yean age on ennb 
while ibe canb itself wai wimg 

4 .d billion yean ago. Tlua roans ihec 
it look show i.i bUlioa yem for life 
to evolve m eanb througb 1 serin of 
fhenual rcocoeas wbeb led 10 the 
6m Itviog orgaiusm. Use ptoeeai by 
whidi all ibose dtemial ranioos 
uUiourdy gave me to life it known as 
choDKal evoluna. 

Since long, living syatems were 
thought 10 atiir {ion organic matter 
whicfa 10 cum wa* derived ifCB 
Uvag orgsfwni This means, organic 
s ubstan c es would sot have been 
syaibeaiaed before the origin of life 
on tbe eonh, or in orhe words, 
only iwgKW kuh*unees rsiwed on 
ibe earth bdbte ebe oripjo of life. 
This unpliei that The fint urganiuB 
bore oe ibe oarib muii be orgeMUB 
aHc to glow ingcMiBg lawl'iiivdy 
inorgaswc substances', and ihat u 
whar sre call Miorrophic oriassim. 
It wfi s generally aceepied eoeecpi 
the begianifll 
Eui re ipH 


by tbe scMaciin tiU 
of lbs goth cBtuty. 


Eaoaagb espcrinofeul evideacb now <dtu to prove that 
life 00 wih orifiuied througb s leriei of complex 
chesnicul reoeiioo* 


fen tbsc mal y bd sflu a, wbicb h quiie 
scarce in ibe canh*! crow, ii very 
eweanal fee hviog ijmibi Ahhough 
one ^ netkt pnm nor disprove 
the ibeory cf hokennsa, it ir cer- 
rare ihm if life did not oigUMe oa 
eonh, ii lauer hm ewived m a plaee 
Witb CBOdRMBS OH lAfttCWf 

frcB iboae ptesor m tbe pnoirive 
eonk ’fba, it mat hove bare free 
feonstroi^ oliiaiMikt light mid free 
froD ocygi^bc csso^baro, iiDCO osy* 
gen oiolecids ore daigeiuus and coc- 
itwna to embreoceoB sabsteoori. 

On the bSB ttf tfe varinus cadin* 
acuia saotope metboda of daisag, bfe 
bos been t iiiy—nl to boic beat eval- 


Al. OfMirin, • lUnaiah gt^^vHe from 
the Univosiiy of Moscow, ikicd a 
fundamesia) ceeiradicnen to ihe 
above ceoeept. Hew could the fint 
individual of tbe aototrophit orgiMtsi 
hove obiaiaed orpnic subaiaacas for 
III own cnostniciieo? And this pfie- 
oomaooa cinoet be esplaiaed to 
have occurred jest by a cbooct. 
OgoriA propuaed ihat the origin of 
bfe it a step of evofuTioo of macenalt 
CO tbe oanh. Before the ortRin M 
life ibtfe remed the abionie syntherii 
ecpoiv materials. Furiher ihioaic 
organic syatbaoc activity waa more 
preasooDccd brforo the origin of Me 
bot feded when tbe living organicois 


Or. Kcoahiddia tmetes mamitoy k Unmreiy of Bowte, 




snmd vifWM lymfci* 
of nrpnlr umttida m dK eviL 
He ilw WQfoM ttaM prm^mt^ 
tra^ bc?e BMplMk^^, pkj«o- 
h#e«fl7 «d bteGheaicdly ^naeti 
tt a ntim m i obmiboc* 

ti bidefial tnMao, nd bocc 
cauK b* reprdBd « tbe mm ^ 
iliMwaM. 

‘ne infM «£ Opwia'i vork vi* 
pi^otad. Ka WM tbe ftm to m am 
• HMadby^sebaioliMpibf wbM 
lile m)|||i bav« aoi tn ed Bid ibc 
pOBibk itfiimiac td acpa ta 
the McntccT oflERd a apcnBMtel 
ptec/ af the «ri|Ui ti ble. r^im 
bjqM 00* iaee Bj pR «aA m^t ^ 
Optfift't bTporheuk 

BiMd upon the pcoeot iaj k^v- 
M(e id h w cb e iB B t fy «oe aa 
e Imof e^A w eae haviai the 
«bihtf>M orry ow <as|r treads 
maam, iMMrrtte owabelMB nd 
iofemitiw tnaiCcr ebtluy eod ell 
thew cbcneuriBK ftirmia bdaf 
Bedieicd threufh precaa ead a ucl t 
•dde ia the cell. The sob ted** 
■atel teacnaei sacemey the lift 
could he r 

<i) toneiMB edpf«ietaft:«**fhe 
ftrautlea ed ibc peptide h«d vImb 
the a/batyl fuacUea <i aa laaaa 
•cid rcaeti «iib the eaiae inop ef 

eawhc emise add, vrtb podoc* 
ties of OM Bidccule d* water 

(P%. I). 

Nuelae acid •yorbata —The 
end lewlt of a oumhcr ef reacticeie : 

(i) Kodeeiide lyaAeale throu^ 
the MBiiB e( a punae «r pyiinidiac 
with ribvf er drayriboac (o (vm 
e nudeciide {Fi|. a). 

(U) FbeapboryteniB ttuduiiiii 
laKhai I* the aywheaia of a ancles 
eWe(I% i). 

(lii) MynctuaiMa od sode^ 
tide* thniii|h fttoebea odeitB heade 
htiauiu the phoepUte reelitoe ef 
ooe easiaeiidc eed bydnayl pv^ 
e( the peateae raidae (Fi|. 4^ 

As pfeeans, H heftefed 
that the ftnl liviai cciuia 
aMe ceaperidee m thn 
m 7 


'C-C-||||,+ » C-C-B-C-C- 


BtircaiC 
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«o|an» pwiaci and pyiAidmei are 
■epr predwaa id wetkw canM 
eat by iidat m reecarchen oadir 
p a hae ek Or«ameihn 

VI an the eadailae peadata but they 
we the Bftee padaeia. The aapk 

in ead 
ed te 

ftM Map he iha 

they wve ehvdv m the pcwh 
tive cactk A iradaal deitdapscar 
Aev aiflple l aaftfii lv r« the 
pwa ed hft OBBin 

P* ' *^>*T fcawiap I 

(1) the ryachaaa ed the nafl 
{aP'i Hte addi, the 

■ah 

Ca) the avdoavaea ef 



siMMudeculee iPM a ayRea ed 

rhe cBei|(Me ed Ufa 
Tha Incial etap, the eyathflia ed 
the nail vpntc aelccBleB, hea baaa 
ausBielyfrudMd. MByedtheaavfl 
Daeeaaary te Uft have baa 
eyaebviaal uadar pnaumably pa^ 
bMc mdjtvw. Rm t^til* 
aotal apyatwh to tbe edpia ed Uft 
n the earth wv aade hy Stniay 
L. MQto at UUfwMiy ed 
ia rpj). AeBBiag ^v prineial 
eneiphita «v h||hly foduelBf, 
AGDv teee Berbeee ae cicbeA aotnee 
e^ «**'*-*"^* V anepea wui ea 
ead be l ari eor niaeacMai 

tea a adnait CSti IdHi ad Hi 
hy dank diedarie ei a ms phaea 
fUMaf te plaeeclv erecfc If 
M9v wneal atftao aatt 
^adawind by baWiat 
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tbroufk iqMotu amiBoejQl mIumoo 
tfld by ?«Mia| tbe miMd fim 
ihroMph wlid kIk* |d» qiMns UDd 
ID * |1*M wwioo tvbe bw wd to 
«eo*C*t(oe*C by Rmtu Hindi lad 
Sidney W. FM u Uoivmity of 
Aoftdi is Eaerfy from ekctric 
dkietairfe woi tlio ufid by Cytil 
PeoAinpenm iod bi» cemrten 
•I (be TJoimiiry of Metytend fef tb* 
lyaiboii of saty bjokfiBiUy inpec- 
lipi ipeda Croa aetbescj aBaeoit 
iod «wu npoun (rrirr redurinc 
•tmo^bere. A4<ooieccbiftdee 
lyubeMMd toniMehyde by 

Qibel ind Poooipipenmi is lydy. 
PuriiM ted pynmidioa were ly^ 
UmiKd by ^eoabk pnbiMie ntc- 
cieoi of aifc>i«nx tiOi by J, 0*6 
lod Kimbell io lyda r (bo Uairer- 
•cry (tf Hduuoo, U.SA, |o iD Ncb 
pctUntAiiy apoidiQici 
ftODPi^kse wtft OQtidend if 
son pcobible for damiql rtohniao. 
Hoveotr. rtraif doubci bov« ba« 
loioed fiM (he etuteaee of lodi • 
hi|hfy redodni iUDoipbse cepeoiOy 
tfter the Vlkiai niaaoo to Mm. 
ProbibJy leu redoemt aaoipbcio 


ibooM M* be tttm luo ueoaden* 


Is (be lertd tup, 
poifnmutm peo diiw , proietypei 
of pnum, Mieic eedo. pihw* 
bpMi «ue loedweed. 
TbiA, ibfou^b menoMB mU4 
thoe oMoaokcBlu end by •rorI 


(be 

Bore cad neie (be fbrm 
(d e lieiBf ceC. It ii eaiy (o ptt- 
table the hypocboii |l*ea tbeve, but 
tee hiee eery Uede eapenmeatal fboi 
ti iBpptfi tUi co^d^tu^ 
mdy ^ tUe mt la rVfniriT e*«* 
wif j ibc fipoMtlm of auero* 
irrinnilii. poi the laendm tt 
•wb <d ibt drieisi faiB ttUeb 
mde DiBKiBBi ame tofoeber 
iDd ouee Bolicalei. 

iPtai fallowed said be tlii*: 
C3eyi proem A the eembore fine 
«ky Boacwi which tbes 
detab e d n eeaRMl ftm end eon* 
biaed (nprbet leedioi to tbe facBi* 
(MB ^ iM C Tdiiia l po il ra , ^Tbe woih 
OB thee oepeo ie beeaf enieely cimed 
oBt by ibe |rovp .heirted by J. 0. 
Lewleu lo NASA libemecu* u Mcf- 
faificldi CelifoTM. They heve lyatb^ 
•lied i polypipdde ceBceioiDi • mii»> 
eMU of eifbt emtao leid Btobealee, 
MBf diflerem diyeV 

Coodawtiee rMHiooi ben 
bon eirried oiu vKb letualprebi^ 
(■e *■‘*'<■*-* 1 ecean (Fif. 4]. 

TV rafpmlfl| (hiai it thn mou 
of (he eoademini etestii ve derived 
faen HCN. J. 0*6 wia firw to eyfr 
(beHiB edeoioe frosi HCN itee. It 
it Boer penenlly bdieved ihu HCN 
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ft iiiji ^ — mJiim fc— «»• 

«tMH4Mt41« (Ola. A«).to*CAia.ln.aW. aMaMAMM Iftfc T^. Tjr«) 
aial*» mM*. •*•!« : A^ii$\utm Ipm l« iMfik ^utf. Oa.M. 

Yiamm W iMdtaii af Ul» talK—,■ Y«*va, 


li A« pmiino« orly Ue. 1lw 

nttoa Ua ift ite foUowiof tun: 

(I) 1b «lmei( all (ba luBvlaccd 
eiparta«a(* arriad ovi i« te, <yuidt 
baa baas ai «u af the 

producm 

(il) CyBade Mena ta ba (ba aaai 
primiina ^ banc aalaank af bi*> 
Iflficil lifiaiSciPfa la ii it Cba auBfikii 
Biolacula aestaioiaf a sitrafn aad a 
fltfboo ttO^B 

Cut) Tba carbce ahrafn oifda 
band probably proridn a lai af 
aoariy a ouwe fbr ita poljBanasciBs 
or ai aa aerlTa raac ik> tt ilte Ibr ocbrr 
Qokcuki ptaicw aav aroaod. 

Aftar tba bnorie aystbaaia af 
■**niinr fron as ad griaB af 

HQ4, dKTO baa baas i flurry of kk 
« ity. Mny p^cca baae appavad 
Aewioc tba fecsiatkB of taaaral 
amioo ici^ ^■^^ailhl tsd ocfasle 
baaet (pudoaa asd pyhaddiiMX 

ficpnMBaiw 


otban JT. Farm (f flrto* 
tataar Falywtam Isitintt Me* 
Yeib baa naasaly iba*s (baa <■ hia 
nmalaiad aapsnaiBr af (be pfi> 
■iovc iSRb, a dibsc ^uMa acdo> 
tMS (o.tM} at HOi by ansibin 
is dttfh ii foa (Apanrwt aa pH 
pj to o.y to i.y host, prod aert a 
Ilia Biilinilii •aifbr o b p ittaf ie 
ipcBaa. Tbrrr^TTif- celesaad pun* 
sioi pyvAiAsaa asd asiso acida os 
baassi IS aqoaoas (^H t-y) lelouos 
at ice*C, asd ibua dnassmad rhat 
d the aaned bhato to hfe 

BBcb aa psrisaa. pyrisa^sat. asd 
iSBso abda casld bstebaas toned 
u (he assr time asd ptect ftsm 
(ha flSK —maMria)* HCN. 
Obsb tbo toned 

ibto amddMBitf may auensMly 
be aebtood by naoral d^y^lsf 
apaeo (hameeloaa toned flta 


& ii Bo* gwoilly uEcpced by 
trif iiiii t i that iJ wiii t* ! evoluboB asd 
etipis cf bfi: took place ie tba prt- 
tnen] ant os eanb uraapartioe of 
the aaniBp inawri ali The moir a^ 
cepod bypocheali to tba ceodtiiosi 
ado vbid prahlock rasmosa rotA 
place it OBO onasdad by Japaaoc 
hierhtfniw Fui*o Epaim lA IP 74 . 
B^ni raporrad cbat e foodcorrcla- 
liea vu fiausd baewne the btolefial 
bah a ftoo of bbdv tftsicsu, auch 
melybdrsuB, sac asd iroB aad 
(beu aoeasmiesi in the praam 
tea VKO. A bypecheau kea bceo 
preaestad due tba eeopoaliioa of the 
yeswt aaa waao r«d*m (hat of tha 
pnBMail aee wwer ai tbe (loo of 
amly mlutieB' iB aceerdeare with 
tbe above bypofbesa. ires, noly^ 
dawim ead laae. are the neat abua- 
dm ttaaeiiiee daareti id tat waiar. 
asd are tond (O be (aaasnal com- 
pOOIB9 of io SlCIOff^ 

BtoBt. isch^odAWiFiAian, vbieh It 
Nfarded aa ihemoal petAidva ewanni 
arpasiw. These tnaadtisB alaneMt 
pnaBsaUy rompIfiaH with iha eeoi* 
pessda acenulaied is ihc pHnevil 
ta Is tba eeona of rtiamlnl avolu* 
ua. toss^ cesipoasda whi^ lubae* 
^ondy entvad to tom protesuyoNt 
*itb alow aeiivity asd blood iptobdty' 
TaUac isto cesaideratieo ihe faei 
(hat awcstial (rasanjon seal lost 
bad to ominbuM to ehaaual evulu* 
Utois pnbieral m «atar. nd asti' 
tipatiDi tbe CM B ceo ad catalyne actun 
of dayt asd aaeal »sei. Eiaai aod 
bit c u we a tet pn a packed orgasiscd 
penkla whidi they celled coangra- 
Mto (np. $). llir particka were 
(e.j-a.y in diaiBeaer asd wan 
predoeed frwi dyose asd a&dle 
(Ghi, Asp), boiic (A<f» Lya, Kii). 
and artsuuc (ft«. Try, Tyr)inriso 
aoA is a Budifled tea owdiusi eon* 
**■"■"1 aagMsvm tultoe. calcium 
ddende, dihaaic potaeaiuai plMaphm 
tad sz cuMiien etoneon 
hW , 2 b*‘» Cb** , Co** apd 
Ms **). The reoctios set anried oui 
•i >05*C to I weeki uader 
setrofas miimiiiiTii i i' 


1 




ifacowa ^ 
«<i0eind dM pcv 
df pepcifU beodi ibo«iaf 
tftide bnd k lA^rtro a~' 
MiBd tBidcbttd H 25 jo<a~‘ 
R%e atticnaalM vm 
}hf Xntmm with NiOH talutioa 
'Thd Mlubilited BUhgnmls eBM» 

ilo0j 6900, Mooe Bd tieod 
d«h«B WkB Mhbikirf Bari> 
foeula «0t difcned »iib taif 
m }4 p«r cem n(«l 

Mtrofeo ww rcloMd n pnaarj 
aUao ^oup*. tl* ibectet, tetn td 
tlM (lu BviptBBle* onaiw of pUf- 
men wiih «a eitttiR*lite urncnim. 
It ii bA<ved ihii raeli partidc* eufJK 
ktve boea produced is pfiascnl 
Mere du oripo 0/ itfe. la ibie *•; 
Bon^uulei loiacd ihr |r«tip «l 
pracopdl'likc Knieium wd u 
“ceceemM dropleti” of Opona 
ttd ’^ooaptata’' of Sidagy W. 
ta ofUalvoniry e< Fkrido rU S.A.). 

Tb« CMcervue dnpten e< OpK« 
wuo obttlacd $m orMe m 4 
bicteae. Opwa rtprricd it « • 
•loplMi oodel tor ib* 09 * of ii» 
terlili thcwifb Ufiaf mIU m timo 
iroplen aa locecponte ptwapbon* 
iMe tad |9*tB9iaM ftoa (b< eiurvaa^ 
la^ oad cia portma the awtiMiM. 
Tt aa alw iacMporwe ^ucbm c* 
phuphin fra (b« wrroiudia^ aad 
ctciRte aMMiC parduca, piiaipbitr 
ud aaUoK n mM* piedutf 1. 

freiBaMd-mtooepbat dstfiM 
bp S. W. Fes wd Kauro Handa b 
rqtrded ai aoaiber boM of pmo* 


cA FraOnaidB BC aria* wad pdr- 
mao piadind by bcB^o Bi«a 
of ^Baa aeida It w ibai^R ttar 

iBaoadda ai^ hanoeoditd dot- 
iaf rha oakaak aemwaca aa iba pc^ 
■mac aartk Acaeaddg aa fta tad 
Kn^ pactoMd fm- 

aoacd lemi tBiym -hfa bUaciBal 
•siaitia. 

ite itiiiii^iiir te 

ram. va lw*a 1* aaaaidar aariom 
fmaioBa ebamoaaaic of lf& and 
mmiO B wtkh aaaMa ibc Imat 
FaBcnaoa to accpc* apsksii 

web auuaaraa m»f> hiaa a bowalafy 
■bid aaparaua it froa iba mnagnd* 
iB| aod tf aoM baae (be eapabibip 
of moubobm aBd aalf*r«pfod«etiao. 

fiprtrmfon i appw ab aa w- 
bM» tba Mac are acMrp. 

It n daw tba a vide i ptct wa 
of maliimlw to oadsBaailr Mof 
aygfbaaaad m mno^t laboMafp 
ia| tjotmo). TW amwit p*^ •» 
iktt dl tb«a raoaiaB tdtc place 
uodar aild caadnaBC of tag pci w 
Rira abd praiaan. Odc ot iba eban* 
•bad pad of acicBdara it to alBae 
aaiura, ar ia atbar «ard»i ic aarrp 
aiB the pracanw Bbkb ardtaanlp 
rcqiM* «arp dr a wk caBdM*aa» aadar 
ffadinam ■ aciaia. 

Tban ia a ■l■aa|lli^^ tbac tbe 
ModtcB ab ebined i id mi i a Bd ori* 
pa af bft na aaatoed aa (be pro* 
dwte of babMC B MM cobet. Hoa^ 
caw. ibB ■ a^ a maO pan id ihc 
tpcesm Up* FMfD^Mi (be Fbcuco* 


did IM 
te duiiaiiT ia ipn 
dtfrniwitia of 


\n 

u ia cfat BBdidp c^lnlaf ccBa m 
tbe battccaim irf urfaB piteaut. 
Aceardtti 10 him beak atamad 1 
cdl 0e bbo* tbcp are epm 

ipHijiB md (beir menm tea &r 
fraa adnJibiiB. w la* eserip 
piua w u vUfib ara baop cawhad out 
bp UTiap ipBoa tbdr icodp eta 
bate Bwee iapaer la ■*>**«<*"§ U0u 
aa viable proemaa wbiebeaa tneafcr 
tbe bi^ aaarfP'iateaMve apixbeue 
preocaa to low caerfp prccBia. 
Tbe BPbeabaa of atudlaa oa <bc* 
akal afduewfi it ualimiicd aad 1» 
tare to apB up sew aad uiefU cbc- 
twa parbwapi while laWaf Bcrfy. 
Tbea^BCaof ibkendyli Minin iti 
laftaep aad m aaeemd aaploreuoa 
Will peon varf fruitfu]. 
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Bonawiit Buay wooieo ciprnefNc 
h dariai aontof. ^rrrfrif of oojo^ 
on cu be Iti Bulked era by h^wr 
bfiu ccKm. Evea Be aia ot a 
buajry baby way etuee moeber to to- 


oBc mb. MoBil tcaawBtBtbeoiber 
bmd Bty Bbfed rdme oeytoda 
rva wbea the baby » mibap b 
ie ao waader tb* payiBolopiffd tB 
tort ptcy aa opataar tale ■ Be 


nunlac of m loCui. 
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Did earth ever 
have a ring ? 


TM view of \te tfcoK durawki 
^ or rin^ uoud JupiKr ind Urus 
iMtwithktudiBi the «elklLoawB Stfors 
riA|) I qomcion thit putakv •cMaiim 


oim. A* Old (boory dMO* ihot An 
penhor cImbok fhaumtam w« dM 
>»• chute w die eneef eettou <d 
emh bf » Bioeh oe «o )0 delete. 


lad MireBeaun h ' Did eerth tnt 
hove I rifif> A* if 'll »• uivot to 
ibe queiueci ■ rcccoc hmm of Hann 
( 28 ^ QOMUH • npef tbH 

iifv: “Yes. urth hid • rin|> a 
periry one* ohvieualy. wheti the am 
cncora of man hid not evolved oo 
the faec of carA * Aeardini co 
ibe author of the paper, /ohs A 
O'Kwre I of Coddafd bpace Fii|hi (’u* 
ttf) U.S.A.. the earth had a not about 
54 tniJIiriA yean ate. lA the |gocsiir 
epoch of Uw CeaoaoK Era. Hii ibeoey 
explaiw awav an a 'hrmd Bnoaer 
loate o( the uieos^ttnWH-' aeeo m (he 
eiiBUte over tba euth lO that period 
of cB eveluuoii 

Botaniol auidiei claim that abeot 
34 ntiUjOD yeara afo. there appeared 
a toddea chance to the rdatave abun^ 
aitce of fomi plants. The diaute ta 
aaribured to tbe pecubar aray cbe 
dusau behaved la >be pemd, ft bs 
beeo aacenained that diniot ths 
period the teirpe!t*ure io the wt&'eta 
wot dova by about ao d^ren, 
while rt hardly dunted in the aua- 


Hotaever. the thaoey haa imo a^ 
poreni haw 

TtK ertn of eanh araiMid tU aoo 
i> ooi ooly cdi po ci l but la tiao im 
(haed at au ant^ of a)| deyaea ao 
ihc equolee of the ma. The former 
oaho the >b vary m from 

earth ove the pmr. Tba UKd laihoa 
the iiA trace a Ifce «ty ed ewA i 
pari). oBed e di p ek . uhach n iDd^ 
to the eduaroi at e«rA at ao anflc of 
131 d^rcev. TV tuB thm cho^n 
A peutioB m the aky e( earth ovoc 

tbe year, lo oAer oar dt . iV du whai 
af ttodeai MAhtbi chaises over iV 
year (See ht i; There wo facton. 
amoee otboa, iffed iVbeat baluce 
of earth aad iVa iV aeeuiw. Ko« 
if die ii» at rDtabw id earth ebdf 
chiates, as it he frno tom ■> toe* 
II B apparnti that tV a eaa am erooU 
be effecaed. Il ep i,iu . I 'l i n a ii i Aaa* 
due to vhifbQt id oth*! nil at 
^ have otutti c J m pmi 
bol doialy and tfOdmOy ob a oae* 
mbIc d btlUeas eC yean aad b <m 
ao aaiU a iwacik cd a lew BiUitm 


yean a* » reqoired « the above me. 
TVidnre, O'Keefe's iheiry of to- 
BiiidB ofetav<'VTnQt aroond Ae 
earth at that *ig v* souoib a bthly 
atiraalve alteuiive. 

Whswn the shadow of tbe finf 
would fall ee tbe surface U earth, tbe 
sofjight would tei reduced by 
75 per cent catmos a fall of so depaes 
B mperarure Apparesiiy, daring 
wiflten. wbeo the Hulight would 
rtnkc Ae earth at a imall aafk (See 
Pig- ( 1 , tV nog would awe a large 
aVdow 00 the wopMol are** of earA* 
Viogmg dowo tbe temperarwe. Dur* 
lOg Miameni »bco the *tm would V 
ngBi om Cie eijuatM, the aunliiht 
fallioi oarmsUy eo the riag^ Ae 
loom would hardly produce s shadow. 
Tbe t ca pc i a tu re would then hardly 
Aac^. as II desired « A' boBokal 
rvideaces The queieoo Ast aw* 
anaas o hew did the ring come into 
being > 

la receat y«on, it hei beca im 
aeaitt|fy feit by aitraphyvtqaB that 
*'Www" have an nttreceneftral 
onpa. Tefcbtas ate homegeaous, non* 
porew. wittn^, |lais*like piae»s* 
levttal deewneten a sue, whsee 
cbcsucal cwap asi ta io u oalihe aoy 
rack or sod oa tbe earth. Huge &eWa 
of tcMees Vve been found a aaoy 
poro <d the world. TV poiat cf 
aterest here n tbv ooe of the largeii 
fiefos td rWi, known u North 
AmencBB field, wbeh atoidi fr^ibe 
Canbbnn to cbe Ceauil Padfic via 
ibr ladwa Okza, wai CeRoed about 
34 pdVa yean ago at the very tVe 
the afertteutweed eJeftatic chnge 
ocoined. The use <d fereabea of 
chii tektia field ii deduced frm the 
wddro eraaedea at irvenl spacieB 

SUdiolaru (OAiKe Btanoe oei* 
wes) which occumd at that nnr. 
It would oM be out uT phee co oiea* 
Doa here that a few sdenhaTa have 
abo daoted that this cloud of uAtiCes 
ccoBg fraiB spoee brought about the 
revived riimatif ehaap by screesing 
Iha folight, which the latst eilcula* 
tieea, bowever, do oet support. 
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Accadne io O’Keefe, (he cM 
of Kktiaft wrasg 6«a *(mcs |** 
mpped in eo ortM of nrtb. Tbe 
howem. resaided hipb etowe 
tbc ttrrothil i iuxu^to te m> ai net w 
MRfe doim 0 the surfeo* of esib 
iniDediatel;, {( «1 m did oe( «wr 
beyoad the Roche Ih’ht 0 begwBe 
oMable tod diepote. Tbe dood 
remUDcd n en ihifude rangiiiR {Mn 
1.1 V S.5 linee Ac redns cf eerA. 


Vc«h^ 25x1^ Me md ifveed 
oee la ««• «f l.d • hl»*. (he 

cfaid dewst it te kfm ntaaoi 
0 fee eirfe. Wxta bed a dc^ u 
^l^d m .niiiiiiiiJ |d«K 

eenh wi a ys ike fecoe* 

tied (hr nod *0 tomfitK. 
if Keefe’ iM fed life ^ (be 

w e fe* tniBfei 
Ikscee dai uied 0 paU u a a 
••■f frm eei 4 ofid fedtiy 


di*Btepreted it wot etmoapheha 
dn^ ndel efteni, and loioBf 

efae ttkdta. 0 "»"»* 1 few. 

Vbethei the tmodul ring would 
bus die tetatie; of (unher roscerA, 
heuOeecT ceoviocuc id preeeocB 
0 ^ aow, aojut be Mjd it pmeot. 
It ioi bewcvei, on utemuof cxampls 
ho* csiceia inoiplkebte aeeoe* 
old eetdenerr ere borne out h; ta 
■do la cireuladotii pyiqy lo&uffece 
inmn hfTf. aosebov. 

DiitfM Salwi 


Boron 

hydrides 


Sobel Pnn a ahemimr 
*' for 1979 wei enrdod ioiailr 0 
Fnf' Hesben C. Brown of Purdue 
Uwvomtji U.S.A. aod Prof. 0 . 
WHtif ef V«vt CeruMfly for (Me 
fuaeoiBl «orb lO oriieie jyetbM. 
Prof. firewoV work isduda roeoy 
er««a of dNniiai7i but it ii hit re> 
mmA oa boree hydrlda end 
baeMB ihei hea breu|bt rtvolu(l> 
•ery 10 (be deld. Hie r^ 

tfott, wbicb be developed to reduce e 
lycob c fuaeiioui ctoep at 4 tpeciSe 
tile ia a iwtjcuiu 0heBl, ere uni* 
que. The tdeciiviiy 0 rudunoi a 
pankoler group 0 i oiuliifuacileaa] 
lytiB by ihae rugeots ere of ink 
BiaK bdp TO • >Tmhec0 orpaic ehe* 
Btai deeitag with ceinplet svleaike. 

Boceae t ere eae of the meet ira* 
ptmaar dewB of eleetroo'deAdon 
cMpouDcb. Io iheea nefecuke, ihoe 
■re 0orc edleceai peirt of atom 
(doae caDOgb 0 be regarded et 
hooded) ihea elearons required 0 
here » elearoe pair boad foe each 
p0r etoo*. Loag before tbe «rv> 
tore of diboreoe wu known, tbe 
«>iiipTund boteaeeerboQyl (BHfCHO) 
bod bfm tjttiheiieed «bidi> it «b 


SSPTEMBBR IW 


SCBNCZ BDOKint 


^ 9 rcv 4 


H^C-^-C-O 

CH^ 


a H 

4 a-c-c-0 
a ^ 

Prettr«ntiol oHock by NaB^ 


CH-H 

"fti- 


PrifftrftndQl attack 


byB^M^ 


Cl H 

it 

(I) 


n»i 


ibou^c, mi|ht tthibiX the cbMc* 
(oMUa «f HI clddaydc ta I9)9> 
Bran's flftt piper on the ly bji c i 
Mubliihed tbii the alapW aldcb^dn 
lOd hfteM (ifi thr iheeMC of icK 
*«ea} neeted nptdH' with diherim 
It o'C <«viA «f-*rt*Q. Thii «« 
tc * tine whin erfiiUc eha»Mi had 
ao uciihUMrji method (ot rcduasi 
the eerheA^l ftMip of eWehpdee icd 
ketoM veicr miU ceodiuee*. 
Brown'a um of boron hydndm ihe«ed 
the ny, 

The Bnt end feremoei develop 
OMU in the Md nre ihe tyiKhcHi 
ofelhilt Awut hydrdei-^iem bee^ 
hydride (NiBHi) la J941 lod lichna 
iluauniua hydrdr (IjA 1H«) Ht 
(94J. Thera two cmpki iBoieciilee 
heve today bccew e importem took 
in the headi of the ebemiei to re^ec' 
in| wieut erpuue fuacuenal fraepi 
luA M ouhexytjc eada, raid eeierH 
Mid cUortdest eUehyda, ketaoee, 
epoiidee, ojtrike, okhai, mtro ees* 
pouads, etc. Sediea bor o h ydi tfle i» 
the mildeet of ihera leduaaf e|»m; 
It reduce! iMehydee end kereoe* 
rapidly er sy'C, buc is raieatraUy mert 
to other fUnoiooei proups. It cuumc 
reduce cacheayl)C end, eod seh, 
tertiiry enide, ajtnk, luuo aad okAn 
troupe. Lithium eturaifiium bydnde. 
OD Che odtet heed, k as eicepdaielly, 
p<iwerful redudoi ifcsi apiiik ef 


rcduaof ibaon eB the ee^ue fiia^ 
uonn] peupe npi 4 y (Erarpeie^ ue 
leoOiea *nh eirfoe. u redoeee ell 
tkl4 CvOCAOMI PKBtMOCri 

ehora). Whb ibe hcood ipe ani m ef 
eamiy ra *ic«, the lyHbeDc oepmc 
cheooen today twely hk the eeove^ 
uoeui lechoi^eee iwh ee ihe Meer* 
fHH^Fooderf'Vertey won ion (eld^ 
hydee end hetooei), the Beuraowh* 
Blear pro r e d o rc fen e ra ) or aulyDC 
bydrefeanbeo (amto). The lero 
c o apka hy drt dee pcofide e hBpk 
eod cooraacoi leora to the tcto> 
tie* ef Mh foaoKMl proepi ead 
iheratoe lod «ide ora io le ho i 'e i osy 
fyothoo. 

The prahkoi ef edeedeo redoc* 
boo ef e aeetafamiaool mo toah » 

by cbera Mo 


r*foaad i b LiAlR« i» ea «■< 
ceedn^ poH c rfal reduaaf iBeiat 
cepelik ef redadBc prettKaDy eB 
oriBk faiainftel ponpe. Oa the 
<Aa hood, NeBH* U e rmtikiUy 
mild reduoog ifitt, redodof only 
•Uefaydee, rad add dihahto. 

Cfloie^ucady there w e need to 
develep aeras fv*npHti>t the 
reduoag poem ef dieee leegrav 
esiherby {toreeiia f thai efL«AIH or 
by iaereeiiag chei ef NeBH. 

Ro d orb c mi involviBi ccrapki 
birohydndw ei veU at Urar modified 
teep m iB eppear to iB*ehe tnos* 
to of The hydride Boiely from the 
COOpltt MMA 14 lA CltiCffM dcAottt 
eefltrr of the toscderal proop. Cerac* 
^aoiUy, ibrae ere called euckaphllJc 
rrduoai aiesn DihoraiK li • 

mm LevH edd (olemon deAdem 
aielecuk). The reaetieai u3Vo)vifl| 
diboraae are eatpeeied to involve e 
pt^ereble ekcaophilic enadi at the 
eearen ef hipbaet etoctroa draiHy 
Cnp. 1). The reoetioA erdiborrac with 
the orbooyl peup invotraa a cos- 
pkaadoa f»nowed by hydride traaato 
(Pl|. a). Heace eubRiluantl which 
enhance elcoron dehcieecy ac the 
reecoee me ineceaK the tare ef hy¬ 
dride irenefer ead thui NaBH* pr^ 
ferahly atieda (he cvbe«yi ef ehlorel 
(0, wh er e a* dibereoe ie men to thh 
eynea. TV develepaco' of addk 
rtduaap afeao meb ae borrae and 
•laoe w ii H h eahibx entirely diflcrrai 
relaSra r«eerivi>>ei towerdi AiocOenel 
|roup» It iwteworthy io (indiep out a 


B2^^2BH3 


-^•0+ BH3 


1 



ectESrCK K£nO«TtB 


BinsimiMe 



•SOENCE SPCCTROM 


> dwioo is file awd foe e lekchru 
cedocoot. 

Dftenoe a • (b.p.'^.5^ 

UfUr leeulw to air cad mciicuw. 
tl dieinl*ae ia tBinbTdtduna (THR 
la wlikfa li taka u tbe bcnoe THF 
GCCB^ound. & redaoe k- 
BMet ell peope 

eleflae to give sr^sobsuo. Bc- 
eeuM cfm Ugh feectmep «icb catbiK 
ipUe ei^ {iaeci t« maaj reduoag 
igeua) ud eed amdta, it ladi in 
wt est au My la tbe erpAC . 
ibae*. 

CHbonae « so Bon t cbewiq) 
nr>iT Bd in ofgiBic dk«ia hu « 
Boltlph d»ke «f ipenfie bp^Sde 
rtigBM foe tpcdAc lyubdic it 


dpoai^ Fa ctn p^oUe 

ro wdwee h etid cbloide 

ia (Boaft c( aa eattgraqriBgvith 
NiUI^ 4a be ■iiniiilj 

(BdoctWe ia pfcesee of aa tad 
Akfide br ba^THF. Heiaar. 
ibe neaivbp ddfeav fiinniiail 
gmp» aa ^ealy be aktatd by ibe 
amcsiBie oaeMia^ ihea Ai pa- 

mrhoA ^ Iwd a 

•sfa by^id» to sdariiB evdaoiai 
ia iffiaie cbeabar. 


toa>«a*Bi Den 
^ Ckmmar, 
Uwmamj 
Bmkrn^'-mmi. One 


The meaning oi the 
maximum permissible dose 


^Kfi <at«aiite wm of etomk eaeigy 
^ la vinevi bnnefaa <f Ibe Bttaiol 
•.oicomy, ttAoefogf, Mtoc?> balep 
iDd nedioDO hie medc Ac stvdy of 
rodiitna lapafla u agut jeijlih in 
fbjatditoi Bun«i, cetlitoo^w eod 
«hen wbo work deJy nar Muren of 
ioolBiag radHCtoa ngM^Ur tK^iAa 
it tbep tt Am pnceaciol gg eoB 
be edvemlr afleend by thm occigi^ 
boaeJ cipeiitfe ce redutiaa. Tbe 
aibcol qaeiloo i>, Aecttoe, ‘Vha 
>4 tbe suaiBua dow vbxb eouU be 
m o a le red tdt"} There w bo rodm 
bm dew haem m ‘We*’ a himha 
ThodoR, tbe Neoeoel Ceuocil ea 
Kadinaee Pi wec im eod Meeiw 
Dao (NOV^ eod Ibe locecftMieDd 
CtmawiMi ea RedMegkel rreee& 
nee (tCiV) have d e eefaped reees* 
aeadabem to peetayiWe deee 
levek to tbe pqpcriBWo. The kwh 
ire Ml to herp nduDee apowre ef 
(be tedividoel well below e lew! el 
wUA idreea dSwh ire Ukelr (d be 
obcerwd dwiag to Ufe tne. toacber 
obfcaiw te n die iaddBce 


effCBe«K rf t e p . The eumoi‘Wo* 
dird” a gade to the ecmpeoeoelly 
eipeicd • Ibe aiBaw poaiMtbk 
dea (Ufti) tl Ibe rahmoB pwac* 
iMO gade Tto gim »pc<dk tfprr 
k wb of pm Miced ocvtibeoaiel «a* 
^ae 


The 


ef MPV 


The Mf D leeto mt baed m 
aj—nace ef apoeae ef aia lo 
kweh gfieaaiag leheiia whAbwee 
•at dmeaneNd uy bavdbJ tfem. 
A» ito laneiiael Ceaaeeaeo to 
Kadawo ?ietm*a ClCKr) ha 
aid: 

The paaiewWe dea to a ioAvi* 
duel ie tbei dea eec v aek w il 
ieof paad ef ttoe a laobM 
4 eia^ ii»n e a i -» wfeieh a tbe liglu 
ef paeaK haewWpt' c t wa ench u 
e Bubgibh fftohHty td wear 
m f^Bic ioiato: toiba* 
e. it ■ cab e dac tba eoy 
iha owoe ae bated a • 


a be ee^ 
liilaot hi* by the agmed 


adkidoei aid by caupeeitf Bodice) 


toy eaaw u^iomi (racb 

m totoide) (hoi i|i|hi muR fran 
^men ef lodmdnk (o tbe pet* 
amible deee would be lowicd to u 
etaediBgly ooilJ frwitt ef tbe 
eipeecd grou^ edeeti lodi w ihenee* 
fff epa* wbidi bo a* 

poRed to emt Date frodueaily, 
wouU be ewy eligbi end woold liMy 
be hidda by ■ ooton) btolofial 
vmeba. Tbe penwiiiblt dae c«b 
( Iwwtoe be ee peacd lo peoducceflectB 
iba ceuM be detecabk only by lutu* 
Deal aetbedi eppUed to iirge gfoupe 

Btoory 


The evMa <f tbe MFD rt 
fumsarieed ib Table t- Frier to jpkB 
ibov wa 00 eKcptrd uat to 
rspr«kMag rediMMi dew, but by ebe 
ally tpye’i the Hocoigee. • uttf cf 
apeeure a X*rtye end prme reye, 
wN etmbljibed Ib ip 4 , MFD of 
oj R.dey wa raooaeaded by the 
iCitF, wberai ibe Ninenel Cbaal* 
nee e« RMMbea Fraeeaiea (MOt?) 
iB ibe ttoted Slfw rweaaaKled e 
k*d of o.t K'dey to coma to doet 
aaeuiwiKBPi nade in eir ifiiieed of (« 
the iha. 

toceuK ef tbe knowMge ebaaed 
aod tbe Ateowria ef bow cypa of 
rtoeoM tbe lO? reduced the level 


Table t. MFD volwa to eeoapa* 


theoaJ eapeeare 
by leap 

a eeeemmfBded 


M^D M ^ 

Pna • itM 

m 

Klip 

w 

Nisir 

» 

tar tinbiow) 

1$ 

Kaip ria^i*T« 

9 

loip (im* ) 

5 


s p T iMgbt wa 


99 
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SCIENCE SPECTRUM 


frpm o.i Ri'dxy 10 o.) I^l^•«ek is 19)4. 
However, it »bo«ft ttae Ebe ftat- 
lic aspects of rttdiuioa expeeur* caiBc 
onder ihe knowledge of nufly rodtol^ 
pus. Becauie of these »md«ci. m 
ibe ICRP rcconaiUDdcd a tit- 
ibei redocttoB The result is (be 
preseni general AfTD level of } raos,’ 
year (o 1 rcBiweek) and applie to 
workers above so age of iS. 

The MPD values for varioiB 
caiegiKies of Buman popuUttoBB ate 
BscniioMd la the >fafid Saai 4 f iht 
A^e/wiwi Siirtau «/ and (be 

reemmeodauons of ibe ICRP aad 
NCRP. 

MPD for rodiodM workers 

por pervMjN «hQ>e Bcojpocces 
require expenure to todnUM oe ora 
eagigcd in chr Aelil of ridrotica, ibe 
A\PD are : 

<3oBadk, whole tody 
hone aarrow 
kkiDtthyrad and 
bone> . 

HindSi ferram'i f(«t 
and ankles 
All other ar|sn> 

MPD fee publle 

The MPD values for aomben of 
(be eubto are one*tefKb of (be MPD 
for rodjaiion workers , 

Geoaih, whole 
todyar^ boM 

Oiettow 0.J roSi'year 

Skin, thyroid 

and bones . ).o ronvyor 

11 Soib, rMeonn8> 

feet and aokles . */.5remi,yesr 
All other orgior (.5 tens,'year 

The MPD values exclude (be 

coniribucions fron medical and oo* 
(oral backgfouod The dose Imm 

lor the Thyroid of children »Tntiiw ig 
yean of age is 1.5 reiru'yw. The 
annual dose of eqiovakot 1'^^ tor 
mentbst of the public for urufem 

S( lENCE REPOCtTBII 


imdiaoim Ae wbak body ia ay 
iBBo (^)0 • ms) yes. 

MPD fer fytltol— 

The o o u ay t date 10 a aoiire 
pe pula rt e n a i rthafpcwl mi ea>y by 
(be radaaoa dooe so ibe mdmd aa J 
B«bes of (he pogalaiiaa, ba also 
by (be (ocaf all■l^^f of peooM ca* 
peoed in the peytdtfon Tbe popula* 
Doa MPD is ay leoM /yae () (taao in 
3 » yon). TWs eidudea ibe bodi* 
p wi nd Md a wheal e ap o s orc s A 
i oc am r ep ort mdtcaoes ibis (bare are 
two lypea of pepolaiMn ; om u si^ 
repobk gnoy and ibe «wb»o n 
Boo-swccfefeke groi^. Tb* farmer 
group ■ 10 rimes asecc acmiiase than 
the hnar group, rh it (fe a t , ibe mmo 
MPD sotM taoMi to applied to df 
grwp «f bomon f ig tJa ocn. 

b MPDsA ? 

Alsou (0 rodiotoofa^m a^oe 
ihu ibare a m ibrsbafe das fee 
radioriomiadocod dosage Thefrfar a. 
aay yaaocaaiaiy ofpoaure suai be 
or o sd ed a aO cous. Proqoasty, H bs 
beta w^geacad ibs tsaee (bse are 
br^ raewBMa af aacosl bad^oisd 
todrouM, (his soavee of sgoairi » 
obKh maa hs oheiys beea auheWod 
IB B VQIBBbtBg 

uaadmd ia sottiag T a fi a M o Iseb 
of rapwa m ■M'am^ loitfcos 
of ioaiaiag Tbo image 

bo chffmm d dole reaosed by man 
augbr Mse s 0 s^ gsfe m soi* 
rug n baDMge u sc siiu n waulotdi toe 


ROFSSSQR J lfebig wm tto 
firm sea n dho oeat aad same 
(be “T" Afeial CTricUen 
acual^Tto, OO/MO) m itj*. 
)k obeasd chbeal by paaug ebbs* 


h is £ir fros beiag a sari^Grecy 

There has toea a pst deal of 
ccomrerty ea the quairioo of wbetbs 
•be pesaa MPD leeeh are sanefea 
lory lad wbubex (bey ibeuM be 
ceariauod. la ro spwiae (o fadetal ra 
qoeai, the Natioeal Acaduay of 
Sqauta ■ Nauoaal Resoarch Gma* 
oil Adnsery Ccanai Doe oa rbe Biol og»> 
cal Sflhai of leoir'Bg Radiatlea 
(BEIR Cosaunee) sadenook s* 
haiBilfe,etrical review <f rbe leioaiw 
be hvooiun aad of addirloaal, uh 
pebUibad iafomuloe ta its field. 

Theee is ao dose of radiacloa vbiA 
oa to coastdrrrd '‘sofa* or “haias 
In’*. Thct^oie, ceniinuous 
moR be Bade to aioimiae Ua ndi^ 
• too speeure of the i&dividual fros 
voneus soureea Befete detecaainint 
any imouar of radium, wc Buu 

feew ihu toMfei darivsd tos sixb 
eaposwre fer oceed ito posble haf& 
Tto auchar iaduury will e^aad 
rapidly Is the Mute Ttortfeio, all 
aftrti ibould be made to aisiaiM (to 
OBpeswro of the ladivtdval w pepul^ 
aoa. Tba amsi to which tbeae oftm 
are suecmful may wall ifect ito 
whole fu*ore of ewefaar eauiy. Tto 
three efesetiH of wndooi, cmam 
team aad good ludgaiust are ehgs* 
(sal if rodmhoa fet ovanhad li 10 to 
adeqoatdy eapkead. 

P. K. OOTAL 
$. KUMsa 
Jfefiorcre Sakgy Mb. 
, ^eebpDspr/., t/ma. 


tine through sbsoluie eihanol. TUs 
il qgite r ranrarat evaB 
coday. The bme rsuirs are obralaad 
by (Morinanjig ethasol (Uioaly whh 
chhese. Many iaicfBwhira aad bp* 

smtMBMt tm 


3 reim year 

jo ress'year 

yjrctnayvar 
C5 resas'yaar 


Chloral and its hydrates 
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prodoRi ctt be co c v cf iol lo dlant, 
« jitU upi» baog 

■ble ia the prcMsee of inca ei 
*«i«e. DofHte snicb kaowWge 
•lieed; itiaiiKd n ibc cbsusny ^ 
eblerel, fMW beriMc nc jet boos 
epcnwl in tbi* rcaitt. 

CUoral, u • mencner. ii not 
bk. TbeUgb Naenvirreftbe ^anl 
carbeejl group «» ■ caBcquan ^ 
vnogl)' acpave idduam diKi 
«£ tbe rrtdUaraeabj^ tufepineutfi 

MBeuon fer low ffttalirT 
aoMOMoe cfakrtl. CUont n kept 
wiA dtfcufejr boceuee <i ui capecKj 
ce en^ cepeljai^ie wnb ecbcr 
w nwna t {ucveOj ia preemw ef 
MAic istfieton). Te subibac eU««l> 
CM lus farfeMudc cv dnctbjttMe- 
nlde (c. 2 %‘ 1 ^). TbepreKAce cf tv« 
AmcrtcMl ^eup»—cirboBjl tad wh 
rhlafiiwbj^^^ the ehJomI onkoUe 
ud their wfual Ktivriof lanwenee 
flscBd tbe kjnihrk vfBbiMp 
cMenI ai $ coaipouad nf duel tMa^ 
*hj. It CIO be iriMfbrawb teee 4 i* 
cUerevjayt cf>4 femji dariviUM. 
Welt-hjwwa ut web ksj tjackM 
hwad OB chlenl ae drtUeroicedeKid 
utd U» dcrtntiM< viailUa» kMia> 
DDT, pb«pher|uue pwktdB like 
Dkbkovei, etc. 

Siou ehkrei cKboajt it higblj 
iwiive toairdi tbe sudoB^M*, 
chknl rsulie ip » webk bjAsie 
(CChCHO.HiO), niter eMlj, is 
prmiBCB- cf waro, DccorapeiMiM etf 
cUoni b^idnae ni ebhmf ri a&hieted 

wlj bj diuiBnist OM seoc^ttntcd 
lulpbiffk aod ec bj aaeotn^c dibj* 
dratka is tetooe or Nnwne. The 
ataUliij of cfakfai bjdruc i» ds to 
(be praamace of two brdrfl^ hmd* 
to the mokciite. 


ApplhWlOM 


Ooa tba oUeet erga^c icd>ii«e 
andbjpootic agso ia cUanl bjdnu 
QeC CH (OH)i. haiatredqaiM iaio 
dioioii nao wta baaed on the frlae 
aeviMptioa tbai dilenl brdnteaniBU 

bvewtod sanbriinOj laae ebtaev- 
tom. The bjpDetic prepeniea ofhalck 



Cl 



CH 

ic. 

DDT 







OreKiorvea 


Cl-C—C-H 

a ft 

H' 

Chloral hydro l« 


CI^CCH^POfOHJ^ 

UI 

ClCH^HOHCClj^ 

Ult) 


CljCCWOH^Ckj IjNCHjC^ 

an 

OH OH 

I I 

CHjC CHjCHOCHCCIj 

iHj in 

(IVI 


CH^HCH^ONH^ CCl^KlOHjj 
<VI 


geaeiad alceteb teee bcM «cB oUbb* 
*ted aad tc ■ befaeved ibn tte acxne 
fltwabnln ef cteanJ bpdran n tA* 
cbliwnrhMil Howw, ite raped «*• 
m cf neteim md hjiMumt noj be 
dee 10 efalail lOetf ad ite 

pni^gtd dneatOD of mm oej be 
due to rrirtdnrwtbandi 

Ahhoegb ddaril b pi hM it » mte 
ad letebfe b j^akv a 
mre, atiei^ odour and irraaiM of 
tbr peireiaceaaiDal ITOO bm 
«bod ia goDere] uob IIvouu. ' 
e» eewauMg ctdonl 1 

widdp. Bm tboe M boa a 
tcwt g roo e ofi uwjm i» Ja ieaana rf 


pao 


telerai hjdnac io leoat jar*. Tboee 
dsiveiita adage a bjdioljtic da 
vi|e to ivodeee either cbedoral hjdraie 
or imhHratbaMl. Sooe of tbm 
oeTncMoraa (l).Cblenl baaia or 
Bet><blec (tl), ^maartteitolOdo- 
ft! (IlD>Cjdobeaadol (lV}a»d Acoyl 
glyoTmidt dilonl hydrate (\n. 

ft) virioua applioiioBs 
io fdooBatogj ae a hj|sio>ic, soda* 
nee aadakepeat drug. cUcnl hjdnir 
fiodaintue laioduauyaaall.Itaai* 
ma bltadtiiig of cooa ad totDe. 
It ie aad i&ite cknropredpituioa of 
indBl.for fangirKU enod proreaia, 
far of a aoie of gtucch 


SBPTCMMt I 


SASNa UOOATBI 
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lidtt UKI »***• io iwmlin ud loC thc 
iulattcie *ucr*sduNe miA ttd 
UDyhK fTOD poCRo Rtfcb. iK It 
•D inhibitor of Rod lad cvpper <scr^ 
don 10 porcUork ood MluDoa. 

Hi|l) (Btilytic ooivUf of cUord 
n rwardod io (be poi ^m o izori on of 
olksia Bid olhct visyl iooMot« la 
iJm prcforoiMo of uKn-fomldcdpd* 
pUuict ond iomoe debpdnUA rcoe- 
tioni {ptrticultrljr in iho ciwtriiMriofi 
of omiaoi ond koioeci) Nowodop 
^onl it iB«d widdy o* t aon oo R t 
Sof cnpoiyxuritMioa bonute oil ni 
polyoon hove high ihonod wobthij 
tad or« firc*rc«*tofit. Chtonl toRdt 
with dodcdyhoorctpian ore reoM^ 
locitded (dr hr m b«itodloM>>ijrTT(e 
rubber pToduotiwn 

SiiM mere onsioen m the ato 
of ehlerd iroaefermotien preduels. 
Cblortl betnioueidi Mich pdpelo ore 
uwd in prepomion of <ywlw«u 
Aberii uid len flieh.u)|* fetuu tod 
they htve o ledoiier oct>«« Reoctiea 
produeit berwMO chkrd end bean* 
diao or j^'phonylcne diefflioe tod oho 


apoljBen wiA seoel tmiaiio mt 
10^ ^^oc ^dMoM IB (oiBO 0^ 

<>»—1 ndr 0 M iaeeu- 
bdd oad bcfbeoM «aioBy» haai 
cUenf 10, buotiu, t food bohu^ 
bwhwiidl ^ufMJiiu ho*e boa 
oihihRod bp dfafd od^es wnb aai* 
deo Bd BRnpooffiBo. etc. TWhBowa 
poBiate TiipbOB. MR)ogpc>or> 
MfihiofhiB 00* eblortidcroo*' 
tiro. Ab od da a of ^lonl wab 

IOC iBieakidR Z 

Rieag oedfwp have bcoB olciiBrd 
fMl p b otf i br iriiiOi f thoi o Ri eat («f.. 
rirWiini'ni.fi r diinhTl i.t ibrlld 
m ompi pb^boic) of eblerol iodB^ 
bolb idAleteBoiiipI opd 
footapi yeopt 

CUord e^pknw lOcludiBt Pet 
Diod for dpeiof ebNootoao. 

$u«fVA Noavana Pen 
^OARtCOARI E>AIM 
l>«p«nioBR 4 f 

^Wboi^o ■Tmm. Odoo 


Biomagnification of 
pollutants 


P OLLimON II (br ewebwoed ^ 
ihe do/ porticukriy is tb< dm- 
loped Ceuatiiei of lAe world, ond (br 
developing sorioB* tre tlewly cbouii 
to ralisc ibr grtvity of the probfcfo 
Ve terd lo overlook poCeotid 
of auy poUtflinCs tince (bop 
‘'diMppeoi'’ ee reodaiif tbc tuaot- 
phere le nt&iitetimil kvek by ordw 
omy voBdirdi. Moreover, moo peOiR 
(ontt ere degredrd, pruBonIp bp ibo 
oCtieily of microorfoomnt. Hjveeo. 
thete ere oo guorectea fiat tofcrp. 
Tbere ire tOBie orgtaitw whkb cb, 
IO foci, oecuraulotr poUuiuts la ibdt 
titsus ud tueh t p b eBo e f BOB is 
kjiowa as bloBceufflulRioa. 


lo (be baipbse, ihe ph mayi w 
ibem gnu pUB», ol^ ud too 
««o^ oiv primrp p o wl o tm of urgo* 
BMBoner Tb^ireifekcoepBibaiac 
tboH oB Hbm) bp uoag u«tp 
6Ba tsLgbt ad «taa frea CBi* 
boB dioBde Al octaec oigiBm 
we ihpRft d fffu HpOB tbese pnaorp 
pfdnrin Foe ^^Bpk, hobceera ue 
(tasoetJp d^adai a rb» ploart 
ad ac abd pei 
Cortsvaoi IrviBg OB rbooo 
ere t o ce odwy taocnort ad the 
qi Bioorc t ft—ling a 
vores eeaBvao tbc 
sen (T^ I). TIb mm it eoM 
food ctm. fioA liak of ibe tmn 


tao^kutm e rnpbe looeL FeologiRa 
acaaro da lacb o food dola 
oDbwi of roBfUp io% 

t£ (ho aagp aieriBf ooe lord to 
The iR" lf«ol obeve R. Hu ■airVR 
vma MI iptao of tbh kind (oba 
the fisiB of 0 ppnaud. £oA iwt- 
a*dp bfbe populonea lecam obeot 
i/io <d tbo 0 BU|p roGBieed ot ibo 
level hdov u. Of iho acr|p o pepU' 
iRioc ef o rg onionii o cratva a food, 
iWBllp ka ihB )0^ geo* for eoB- 
aucnea of a« usova. Tbe n« lo 
ifoa a rtopiniia This ctfcuiD- 
tniaoe ecn a a coocairviog meclis- 
aia e subRioa ooi involved in re»- 
pironoA oM not eoxreied effkirady 
aop he eeeceerrorod a tisaMca iwo- 
Ibld bRSfing oboui biooccuBolanea. 

A peUuiAH wbkA ii tuoocpiiBU* 
iaed bp 0 populKioe nop be Airihec 
oomstrwod wben it pmtt le tbe 
•at trepUc ked of the food chalk. 
Tbn psBc ett x eaUod biecagniSa* 
MOB. PolKitoatt foM^ d 0 vorp 
low CBOfiairoiioA la ibe eavlroiaat 
iB the oblaic phoK nap bo con* 
catroted in o iiepwiac wanvr u 
(bop move up tbo trepbe kodi ad 
« btgba ler^ Bwp oia upoei •aeiw 
(id aaetobdic precciea. Tbe moot 
aotobk eaikple i* DDT wbich b^ 
coae pwpuki ofter luccaiMlp oea* 
trdhBf bodp lice and honee typkin 
frm durr« VmM War It. Now 
M w a widfllp diieributod olJ over tbe 
oortb ihoi ii ou be Beiectcd eoea » 
Addic poguiM and skw gulb iD Ibo 
Aatactic. Tbe cBacBBURia of DDT 
10 ace II ealp ports per billion bcauae 
it baa a lew adubiUip is vita. Bur 
ibc alpc whick grow lo woier oboorb 
ibaa m bii where ii U htgUp tdubla. 
Tkoear weed Lwanno erbidi ia ai 
ibe brec irophic lewl o.oej 

ppa. A Rudp caoductod bp Robrn* 
aos aad hi» cowakext R Shell Rw 
Mads Lid.. Kew, tngWnJ uvalrd 
iba Mt vrebirw or ibe aocood inpUe 
level oeiiiB o.osp ppa. Aa ibewB 
IB TcUb (, the csecenmdM rticbod 
1.5B ppB in iheliret of shag In the 
caiBr area. Io irudp ooodo^ 

lod a Long laknd, VSA, tc wit 
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Plf. I. T%« M Mala i t AHMle 
wvfMablar CI^PfeyiavltitltM** i B. 
barWvoPM, 

AMMiarr taralvMwi (V. IlMraWal 


T hU n j 


fbofid ihu, It c&« hwm IfKi. cbv 
phataOD 10 w«ar eewiioid 
PffB DDT; sUafiOM ca««w4 i 
PfO. «ad camYocvui tavti^iof bud 
7} pftt ia iti (iwMi. tc a rridcn 
tb*i doBi|i frea DDT u putimloil)- 
•crketii la hiiber camvoMi. ThoufA 
aortilitf ii aw cqabmi, Metcnow 
«0Mi es raprodociive itkc* ttcy 
be ebMTved. AecwABkiisa pWi* 
di 6 m iB flab ))i«r CU tlaatw aad 4B 
bled IIP I pociBtial dope 6 m aai 
tad wild araak [AdkGnBBWe we 
of piBtlddn Del ool; rmb» ia peiii 
dmlopiDd aiw lUiioi twinaat le 
ebcBieala bei io acoavulaDag tbcta 
tiae$ (h* flMd cbaia to levib cali^ 
tip p M c for MvcBfar bird* Ua «Bf« 
Bd tawka. Tbe iceloflal i» 
aBvt. 

like patkadea, bydrowbeea «« 
•In biwsapufled. BlcesoD anci^ 
Mopk w iidfc i have iinialiil An 
Bioroec^BlaBu cwcttOM by di a* 
oarbeoa. rtwppli, JftfrirmitT 
pews oi hg—h i cinf 
eoBBiia Inffhptea bodiea ef beside 
«iae fleboks. Oyiiui fron oaui' 
rt amd fMlb wMm Ibn bice 
•bewtt ca cbob upe 70 


bittipTTeBe> cbc 


Pc ty Bte rta md bpleejrl coca* 
peea4i» oalkd PCVi, we 

piodecB of pkioc iadeiuy led pe 
feeed CD iaoiailafly tnn i n Ku w 
aacenl nmn. IV7 «e areecly 
raodautoi, fwiittai w bie^pc* 
dadoB. Tbiy hm beta iNed ca eaa* 
ccatnR ia mar m a flieaMa «f ife. 
Poe KiBpli. ee> year eU oe«i My 
™ m UBe • od bm by 
ibe op of 4, tba caacBiDcticai racB 
y*$ ypa u yw dd bed lap cee> 
caaUVK » mB • ad ppa of PCS. 
Beitdo baa| ccroaafBK. chse 
cat^oaedt adwiall dfca ihe rep^ 
deoi** capacity of eipenaui. 

Maeca^ calen wwci bodwi ca 
aepnNKNy jmeddn or mo~ 
esy d iai celn uicd ■ PBce bdcctryi 
scftiMy pdeRt Me- AicetMc bcciceii 
oeantc ■»»**b* p wc Ny cbfn^ 
acimaaa pa bea laibB leetbyl 
■cRiuy or Baota^ ■mary. I^cn 
ilbyl Mumy d^ncBi ere bcaar* 
doaa tat Vk bccNpe they at wns 
mUle led ere cai^ fiddly Bwfbed 
threofb bkdcpcel aeafaeais Mare* 
ONr, Bey ac aa eaiy dopydid a 


xcHcad BCB oe a^acl body. Thir*. 
coapeaBa Hc Bcabed a Babew 
aa or Be find Gtada by ffieip 
lad aC|4alBw l ad aB 
biGBi^DBad. Joeaa aed cewecbia 
of eba UBmaii7 Duadca, U.K^ 
aai lioanl Am cod Biaa B 
Tcy Riecr eamaiy caetaa dpeifaB 
ccoeeaectioBa of Bareucy. Tbe 
aead Am aad Zawawfia rmti lB Tf 
t.i ^ tad 0 .? pt pea tiaaac 
nayiul i ijy tot Vhc OBCcBad y| 
Tbe aeUuacd(yrito ooBbtoed a.c 
abila (be pey aeel Ueer ba^ 
X 24 .ly«. 

Oder IjlK 

My oka be bioacfaifled. The nto 
eat oaocaacraMB la oceaai ii Bcr* 
Bally 04 ypa» bur dipariva gkadi 
of BoOaaa (aottbi ai much M ta 
ppB eadaiiCB' Tliii ureal ia dnetly 
ihNftod m (be eleBcetal fenn by 
pbytopUnkieo asd oAcr Uflbei orf^ 
Biiaa. lead ato leeumulctee in 
bccinkl cad Dipl ecUi wuteu tono- 
Of tbea. A» aveb a 400 s>| lad pr 
of bncicriol mw acy be ibbk^ 
Itod fiCB wKcr. Laad k ako haewe 
w cccBaulite B lalocped ploQ. 

l>ie Buckcr power pUma poUate 
eaeinGawBi wkb lea| InBf ndB' 
BueSidN (bat alBaottly flad tbelr wiy 
B offiBBi Tliiy iBcy ragain B aoh^ 
Bto Of ere ytwptguj i,|ifiiili'ally 
and ted a Ndaeati. Tbe r«dkh 
MCm ikiiiuui iB aohakii bare (be 
poeeaHaJ to gauBckw B Bod obcB. 
For eBapk> ^Mn c p o ca a rTt ei by > 
Beeec of yeoe ia alpe» oecc B craw’ 
iaga» ta* « onlhnca aad aee B 
flab. **Co OB tbe etber bad bM a 
q£ joo io o^Mi 
onlluica cad poelam cad Io la te. 
*«;Ce iddB te a biir-ltfi of p yarn 
egiti pcaaOstisd pose i^e* 

CMN It b^avea cbamMcIly Ufce pcB* 
aiuB, ca eaaaatia] caiipciaBat of all 
ccO*. it baceoet widely Bbtrlbacad 
oacekcaanBcbady. Qim) 4 iiBiirlj> 
if k pcead akB| tbe Bod obaB ad 
Be gniOTuTigitci Bii|(v b laid « be 
be aadi aa^. ta ceotrpt n ”*Ce 
a al t B ltew opcabe of t^Kiypaea 
hci baa obaemd. 
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BioanioifioiiQa of poUmm «4finy i 
caMi for peatet aaeaeoa to onm- 
uKDl. Vuuks of (he earth is ui 


iM of ptiJiBMia 
L KsiviuSAOAt 

Msit«tm~S7SC9t 


Change over to cheese 


'pKE term 'C^ww* ■ eoaaidercd 
^ to he derived bea • wad Ckr 
of Indie 0 oripo. Bui (he predoci inetf 
11BM n popuier lo lathe tboufb k haa 
otodi fi^Beuce in the dm of the 
peoplr of the edwiczd eetacnei 
In ladle it has teen ucepeed 
Odlf bf the iffliKtU. T» haa on* 
adiea tU oanes should he t«U lofar* 
aied about id BsriD tad ifciuitiu. 

Milk preduaien >a Tsdia is 
dually increMat due to ibe lOMtk 
loproveaeat of the a eketed breeds 
of milch catda by uiief mpecied 
eemeo of the cwoc brarda aod ehe 
due to hatter arc and min^amanr «f 
the liveitock. ledia oow produeea wlk 
pevder fee iiUhaa, c^iad aift» 
icecreain. hutr«, |bec,ctc, fVoa ouft. 
Whan nor mirfeat wiD be saio> 
nred with rheie prodocu, ila davy 
ladatry nay irart maau&ctwiai 
eh ease fa vanoui raeoa Vabkc 
ocher prodoetSi cheese bee lone added 
advaatapi la respect of srerace aod 
utility Makinf of cheeae as a maeoa 
of praarviai the Bteet impeneet 
(lieals of milk in e hi|hly cBa<BSr»> 
led Arm is lo veg^ all over the world. 


Iipeveitea pebabkmift peodoa^ 
htch fcod whack a le^ 

Oidf-mt. 

not eeo peDboUy ahoor il ^ 
nan vaicM* td doe aero 
400 aaaas. h la pawhfe, hew* 
<> M claaa^ eheaao arctediig 
lo too pooal typo, oaHly, hard aed 
soft, de pcnghf n upoB ika votinut 

of (te 


lodka v ak t ka 

Of all Aa Wtfeat vmba d 
chea«» C hed dar ehacae ecn^aes iha 
pnooer peaam la the weeCd sadc. 
fa lb rvoed iina « eoce after mh* 
at ad peoceatat» (be peodoei bee 
bma tMadtosso acaptaUe la la* 
ftaa leb ranihtrw thm eipcQai af 
left cbaeR, via* Sm ckmae* Saadal 
cbeeie sad Daca chaaae aio taowa 
Pm they have a* peeaMMOce ia 
loftea nathai. (a ladia mataty 
cettafe ebaaw (PMaiv aad Ghhaa.) 
w p eep w od m mall gaaoMMe aad 
ceiMaed froh l^ey me evoaad 
ae swA ar md ia pmosbiM i ef 
difneai dehcaoce 


rheme ccq iIks mctairai^ 
OBdroaii of eulk. laaialy fti, casOa 
(poceia) ad iaaetable salo, timber 
wiA wsb is which art prtieni 
aaeuDts d eeloblc lalrs, lacieaa aad 
albufma. To reeaiii tlae coBaiirtmc 
ia ceafieaoacad ibm ovk la mafnla* 
tad aiibs by aieaas ofkcdcabdpro* 
decad by baneeia (StnfineBtaa 
ia») or by additioe cf roaee (a pro* 
(lelyDc eacyme). A ptnioo of water 
IS lunovad by ceofciot* s>im&t sod 
tha dnmi^ oer the whey wlA or 
•Nhbwi ifpliaiiea of preseure. Tbe 
tkcoie auy s My oot be ripeoad; if 
npoed. oaiura ef the peeecee ef n* 
peami dapeadi a the peniculir 
vacieey. 

Sesewifu ccawdai chaaee ai as 
ispenaoi feed iuai of tba huaiao diet 
because* (a)n is aa oeaeeidcal source 
efaulkprat^a* fb)lt is aheh source 
<d aalaua, (c) it Is Ughly di|s(i* 
hk*aad(d)ffH saascamm source of 
savetil vitaasae, 

Ssace AMaa it prediiasred by bao* 
tena. ii caa be iaeluded ia the dlor of 
dalftwn aad perwoa who nffsc&ocD 
difMive diserde Aaybedy who la a 
nfular eoiwumer of npaaad or pr> 
oeaaad chmee may diiiifltuUb tba dlf* 
ftmeo bctwocB cbme e and other pr> 
tdaa.paec'CBkrly fion di|aMiQO potei 
of view, 

DurUf tbe peeeaaa of ripAiog d 
deairable aiereftoe, maialy 


Table I. Avor^ | III i ^efteae aad mqk 
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14 
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KA 

NX 

NX 
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SaENa ^ECTtUM 


S. 4 Ktdi MO M do ceeicttiKao cf 
ebMR, vis.. iKieut prenia, (u, Mb 
Ai tbs ripeaiof period iocnoot ce^ 
pla protsa o pedsaPj hrakea down 
o lifBpkf film led iliui iaiokible 
pncBo pidallT Mliibk. 

Simlkrl;, ipontoeo/teilie 
iftfndrt to diftsoR aspoun^ 
The iWBtwDcd efiiet of difireai i> 
tefnedicce ud fiwl predoai (<e» 
pouads) |i*«» riae co (be cypical ^ 
tournd croffli oT^aeM 

CracB food ^uftliry oub. rtCtM 
y««n empkeeii ba beta laid oe pR^ 
dociteo of chooe fnei piaewricd 
milk te OBMR 4ualiii> ol the flahbcd 
ptoduR, e*ee chee^b pewcarnaciea 
hM Moe dMd*uu«|ei la ebrae 
mMufeersK. On (be ecber bad. 
cbem My be neiwfartwed 
poor quetuy alk leo. Ke*e*er> 
(hii eue iina eeanel of ma p u e 
(UK durioi npcfllflp pT o ceo i» ef ei* 
(nae impwtinee 


Te • BMaiCT (be ladiapep^ 
letiee (be (fpiol fineof ad enm of 
wef-aoMBd cbeeee s obieerieeAM* 
md uaceepceble. Gredaby, beo* 
ew, ea bwian aneved m, 
ad, « te, emmidy ted ^ «. 

Siaee anel rkM feteted 
ftes calf^ or tebb ewngb) ■ 
iO (be me^AoBic ^ teoc. 
Iteae «be ae e«vune» aey 
b*w fiteiMn ce e. l imw t u . 
•mb (be ^od ed cdacaiae pepwl*' 

te ade Mj (Kfl be pnuaeri tbei 
(bo dWbOMO vSI tm permt. Mere- 


o*et. 
be 

fepleciiM oieiol 
BBcretel ee e iya bl t 


teitebaTiterf 

•Ob 


S. 9 . NMOi 
AaM fte. CtfWa 

,SaeteK^ MM 

P a Nw4t 

w*u 


Cheating genes 


M SNDBLIAN iebotusA >• 

beied etaiM adeovel) a e 
•aderfbl pcecro called 
Mdopaiibir p«ocaH wbkb {Vdesn 
the cbronMOBc te heK, 

wliec doubled by ftnihmieo, la tbe 
proccM (d oule aed teak peete 
fermaiiM. li ake pnmdaa ibdfltaf 
a /(ireoibieette of tbe pas (o 
develop a;tfelr m* leae centej- 
te lOoeiM vaciabibip o (be 
pcepeay le ibu •( mid {ea a«cc»> 
fillip The advene earuoiiBeBtal ceedi- 
oeok 'TV cvefeuieoarp adrat^ 
tUa thuffliif u that u aabla fMoi 
teoi diArau iadividuela to cene 
topebet and geoee tbet hm bea 
tegoba, te eepatats. 8? tbua icaa- 
hiMg (m abuffbog) (be gao ia 
every eeiual geaootia, filailaKM 
nbariuaee tern iB ibe gaea la aaey 


opeacy Cie aarmal. teiloy aod (be 
w/*ml of prepay are NUiMd by (be 
BKMal uteia; lae> tfoiive gace 
are te. Beetete ii eli w ceadetH 
eea eaiog oad r aa^ ef geoe 
coeikaetjia ad iwiaia of tbeee 

tm awMe, «kb tbe ttaih ibet tbe 
•pteo bii'Mu bc(ta sdpnd.'’ 
fCte, J. P., ipTr SdmifH <ba aa . 
te UXiMX 



Mteia, late, o MfTff ie wl by 

I • I 

pMao IT Aa t^oe odtMol^aia, ad 
(2) te rate neaabaaia or 


ndrpteai axotBai of the geoee 
jrrirat a the du c ae ie a e*, wbareitt 
evoy &ee gae u giva a free had te 
qa uiu to develop ae* geae csoi* 
(aotea. The feet that tbe beoMle* 
geisa cbrcaeeeoiei QenuUy Mfregm 
freely lod that every gae ii giva 
equal ebaee to recabma iadepa' 
datly bea bea proved beyad doubt 
by frmirmiT tf Madella retka 
ad abe by la qmacs {Fig. y). Oaee 
(la tboaaelva fallow tbe Mmdelia 
iateiaocc peiMra aad ako help 
eter gaae te de eo ut called tbe 
friibbil geoea. All gave arc eet» 
bewevec, frlibhi). ihoe an eeae 
gao ibH do MT behave failb^l]ly 
ad an leltely ''pepertiasag ihca- 
a elvea is 4 e pcpularia by uidug 
(be repredoaive preeao footea) 
m wort ia ibolr own liveur (a^)... 
nailfirnr te lyetai (Mlaeia) gaer* 
ally by tcdMag itv teaaie. Mere 
teectly, eoeb gaei eeually itel 
feoemm eter tba aeieala aad an 
alteet ibveyi baiBAT. 

Cbatlag geoee 

Tbe teatlbg ga« tel vielate 
the Madelia pMcaplei wen dne^ 
vend ibeui yy yeaa afto te ndiie^ 
vety of Madrid Ija by Yultere 
Kaiiwaai o tbe Ualveralry «f 
Voaate. USA. He ewild aer 
ga tbe (apaated ecr enei reuee la 
aU u i a i j (ye^yel ta te pregay 
dks tf e aa g a bybrid {or betnoey 
gal) it d ^yu d aaale {abWi'+T) wiib 
purr (er baa wy gaui) iriuM-«yed 
(a bw,'a bw) fanaln. lawead, what 
be eeald get la aeae of tbe ereeiea 
w ealy red'ejod pregeay aad 
M whi te e y ed finra i eleai cut eiae 
eg lad^ayed geoei beUg (cifiib aad 
l «* T»*^-**t tbaanelvei coly aad 
(bsefbre, danctlag te leyegitiw 
riDe CFig. aX They were Based 
w^egerte d o tan m (SO). 


la gtfvwipiblfr, the $D befravleat 
ia iwLkally tmtralirri Md te two 
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•HA tkii ue n^aoaWt fiir itii 

bekM(n He p r a m «a ntba tMe 
o^Tke cwnaereeftlc «taHHMHe 
M. n, te itifik the ^ alev |ao 
•Im West. All tbcH peaH ue it 
ARf^td An OBHBf ova AT T^ 
eoRAtanM lniiui An i» m 
poajWe aid dw d kce , tbc completi 
A ri woBte U uiHuiiuitf a wA to 


Ae prefHT. 

So te *e «at Hacmid att 

■«me n ‘ ‘rf ' 

tet ate ante if ADA fHH 

aa« uiMiH « aAtf te lae Mt 

-Turmri— te XX< 

fmlt), La« • te T teu H w 


Dm 10 te moRg tawWiwy if 
te temnsH feoTiAf diteaf 
pna w p*«p—* tteDMiNi te 
ite «m te r iirianfHiiX te 

te%: 

If 
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RATIO iA^erEO'iMiRCO*eno and m^wnhe 'mo 

OMimo-9^100% REO-mo andomK tAMfre-cvcD 


He. 9. TWohMCaf toiiM. Mf>«««F'Nlanf»F4fwa*«MMhwM« Wvm c*w 
■OfMl 4«rk r«tf {4 ^) TV* wWwr. WWs Mb plfMM ••• wlaMc •r 
•n mumi*4. tU fv* U *W(a <«• bvv $i»m thrnn h M u niiw 

»H^o>a a*<»«MnaBRiraBlfltF%MA« mIm# I» m mH ft yM b; 

Itfo. ib> yrtoiy »■< <1* uw mw a8»:« w* vM m4 lt% 

wMH tyORw. BAt la Ml—I W W tI w ^ EMM mImoR H ttmm 


mV. m 4 r »4 tyt e^am 

Iblliwluo 

<0(0 pcclih ttMiute of MA* ivoJAbibt; 
of tailei. ’nmforc, (be ^acMe 
of cbo cbeKiac |«o« i* ’’tad «A0Hb 
00 ooe of ibe oeo’tci e)irooio*ooM»i 
(nd) c«a bo E diMscet if U >i ea tbo 
Y*chroswM0o". 

'n* UMtiAi fne* could b« owdo 
uasful to endive wttu iiiriin if 
tbey oA be iodueed oo rbo Y cTbcbo- 
loate of tbe braful Mjaob Ids 


EMM 0«M oe (MM to woAMUM 

o o»q w co» aice, ae., wtocb cawc 
btfMipiio BMtaod. Th» hao nu 
toould fodoco tbe viriibibiy of tbe 
popgIaioR ad beaeeaoke tbe oaurAl 
idoaoD im cCmim 

Kaaim S. Aoom 
Sliaoi S Akhia 
Cmir^ ArtJ Zmm Itni^di Jmnne» 
Jadkfm (RmatAm) 


Do B<hromosomes affect 
chiasma frequency and 
recombinatfon ? 


^H£ rra ’B-cbrtBUMiM* «w 
^ fine ctf all Md brA^.Lo^ 
lodlxF.Readolfafcbellftited Stota 
(i^ 7 > 24 ). Thao tso sdetHbo 
poned cltfcaoKiaKi to obb. 
The taiB 'eeosuvf* wu wd 


br y. hUmin id tbo (Juted 
bora (i 9 feX B><brao»iMM> e^ 
CRFseef ^((OBMtooE or topsfwsa* 
iBj cbRBDMias ore leaenDr wed 
fee tbwo obnoHeosMe stock ero 
pRKBi to 0 wytof Msbee ooer tbe 


unfifl ol Achr(SOoKeiiA.TbeiiMOfcltt 
leui vupWBdDienry looks MBcsbot 
eaibiEUow bsen»e ii alw iodudee 
emenctl vitieciooi like faypoplodf 
AAd h yp cf pleidjf a$ reporced by Ajd* 
Mumnt (1 074 X laMinite of Geoeuco 
Itoir. af Lu&J, Sweden. B^KIW^ 
MMw it Bust comstMly uwd in plus 
old •upenMoecary to imiBili but 
chereUaobotdadfMKuleio ibeuee 
of ibeee icniM. 

B'dvomoeonm do AMbavemudi 
tofliiHaetf oeer the phenotype of the 
asdividuel but Mm people in of tbe 
opiBMe tone B-ehromeeaiMi cer* 
moly A&ei recenhuenno and duo* 
■MM froqwney lodi to wm chiaie 
10 pbonnype Overall, it my be ccfi> 
sdtfod M ■ cyieldfioJ riddle duo ro 
difintw episieiK of people end It 
dnorsnfunher reeotfch. 


>-dtto m aet n « end luperaiine* 
nry chnMDOMfflrii ere known in abeur 
TOO epecM of iAisula aodpbiMre* 
ponod by H. Ron (tpro), Uftiv. Cct 
left of WeHe. Abcrperwyib. Amoof 
des iTt at pl0K, ebouc $$t epoaie 
boksd^Bi lo llo pcecre en laowA to 
pa w aa thew chrMnomai. t( hea 
bM rcpMiod ^ M. ; 0 White 
(> 97 J}< Aunnlieo Naiiaoal tlnlwr' 
lay, Auctraha, tbit varieoi ordars af 
t e wen poMoi ibem. So fix ■> Uvo 
plas kiafdom u ocaeoned, B*ebr» 
wawnrt bore been repened is Am, 
$ty 4 , SoipAim, mtonm, 

tf ippla p apw rnaAi, «c. RacoacJy 
iboy h*n bean rapeoted in wvm ap^ 
eita td Ceetnlanu by P. JC Qupu 
(> 97 >X Defvrmeoc offioteoy, Mernu 
IToivcnity. Macrui, to TV^peoelrb 
fmram /roMm by S fUihuveflAhi 
m d (194S}, DcpArcB^enl of Bocaay, 
LaidDow tloimvry, Loctoow, in 
rnnto amto w Mfuios by S, R Sea 
■id R. B. IXra (to?;), Dcponsiat 
d Bousf, Ctkutce Uimnity end in 
QiCMou ^eciea by A. K. Siagb end 
BL. S, Yadivo (t 07 E), DeporiSKar of 
Bvaay, Uaivenity tf JodbpuTi Jodb* 
put. 


SBpnMMt M» 
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^doocnoMiDei differ ftcea «• 
diiiary chraneMOM is che i«llo«ia| 
reipeas ; 

(■) Accessory cbmuomoee ve 
Mibiaen lod have len geoeoc effea; 

(b) l>e;«iccuraitvuUe£reqaett- 
CM and are sol liable bul neilfbuf 
PwarfawoH ateceirw a ui esccprioa 
vhare they seem re be srabk 
»n (tw liae ot both (Ik wa»s> 

(e) Kunber U B-dwoMeemei a 
usually lee than A chmcwain. 
SietpTMca are Zm myt, Camra 
asd T'lii-faifiainii yaJadae 
where bumbci of frchfoeiowwti a 
h]|ber than ttc number of A*ebnai> 
aosm, « |., UI ff ai^, A*M| 

in C- ceahM, A*ac, oe lometiaea' 
equal M the numbM of A^hneiato- 
reel, u in Tmdweaina ptk ^t 4 A*U* 
0 -ji, 

td} (n eertaio Uiei, (be B-cbr^ 
meinmea ve screiMd in amber ia 
(be embryo we bin dm ui (hr potka. 
and 

(*) ^ehromoeeiBaa are immOy 
Hiuller (hu (he ordinary ebcemoao 
mes but cbere are eKepesom, e.c., m 
^iibeppar Myrmi m mu mtdflmm, 
B^ronMMDtt are lerfcr (ban A* 
cKroBOaoinoi. 


Like A'ChroRMiomei, Kri>eeMri« 
and BietareadK (erais ere eenresMs- 
ily used la ease of l•ebr«OM•<oea. 
Panicwlarly ia aumala aad iDseas, 
luparnumeiery term h aoBoe- 
ly used. Both aowenriK and DM^ 
ceauio types of supcrouswranes are 
foond in in&skippcrs TnMvwrapor 
ipaftt and CiMiutii /WaiaiiM. 

J( has been obaemd (hei in «■»'>* 
iudividuaJstbey are pro ear ar soouik 
level, bul are eluDioated at asaotk 
Iciel. la oiben, they lie rgpaUMly 


isBdak and otiucia oapen^ 
la oRm pkao bb 
Aeiwc and •Sob, omba (» 
SAitt C MB I d IA d t^sytie 


MMy reaeudfeR km daifnaltba 
dina dha ef B^nmeMmea <« 
recQBbaaasiaB tad diiaaim freqoacy. 
Ane MmaaiaK (1974) lepened ibe 

anoM panena in rye G> A. Dooix> 
Depn. (ff niiiri Uw ofOmbii- 
d|e, C iR hRd p c a»d R Ucy (ipya) 
of Plana Brcedmf tan nae^Camteidfi, 
Ba^and, w taa g an mtaeat, <r At 
Ev«M Md A r. Ala^rid (1974) d 
Bnfknd owkinR ea laBim have ub* 
acRod ika B^dvomoHaea modily 
cbrmaa««e y n f an bybn* be** 
•can doady teMed spnon. Jt Kdl 
JokiMi asd H Raaa of Uoff. CoMrc 
d Vaka (lydr) vapnnod ««nauea id 
frnpm iim in irlaauR 10 ibe nianbci 
d B'CNmeamea. P. M. Cmoeo 
aad R )lmfikd7)^Utt*. Cdkfe 
d Vila. Abacyvoyib laerhiap «• 
Lnkna pan idd ibR cbiM ft*- 
9«aDcy •» bifbeai m pkan laetoDd B 
anddaeraaend la pdaaes bovsDf onoot 
mo B’Aaemaaonnt. So rro—biDi* 
(ian la dcoomed in ibH oaae i. John 
andC. M Hmiit of InaKuaaof Ad* 
—ne e d SnRica, Amimhan Kaiional 
L'Di*> Ctabtan (190^ «erfcin( on 
MyrmtifHttlUt have suOmiMJ 
B’ObroRoaoDiea a* reRuJoraia of m* 
cmbiBdon ■ aesaaia. Reaeaiehen 
have ( qwR e J an ingriae tn reams* 
baaaum t an w n four |cna on <h» 
meaenae 3, ob wh «■» diitoly pe^ 
pcrtional so the ifHr ef B-<hr^ 
BSosmrv U. V. AjuuaiJu mi H. 
Rm <( 9 M), Ubiv. Cnll«Be of Valea, 
Abeyaewyah dcaanwraod ibaa otoan 
Iredueacy lO a variety d 
s«*cR car% mavonn «i(b m inciem- 
iDB om h ar of B- c b w oaooses. J. f. 
Moaa O. K. (19A) leponed ihai 

dHay BUuaauiioDanddeoeaaefiKiUiiy 
iD TVamhnifca] lya. h has baao auR* 
learod byoaey •arbm (ha* indnv 
dnah poaieMia( ihon in laape m* 


ban are oamparairmlf oaahar aed leaa 
fcrrila. la rye, B-chnanoamaa a^v 
a dciagiow tfaci and roalu in 
pepi^HD. SioiultaDeeoalf recent 
reaenro^a also ladton iha* B<bt^ 
shsw fivotBaUe ph enw ypa c 
tfea on plant when praaeoi in lo** 
mDber It baa ako been reponed by 
V. Nut ef Depti. ef Bselagy, Umr. 
of Bodsoiet, N.y (iqM) that tbeir 
amber aay be omte handul to ndo 
ibop (0 female ib AwadMOMW a6ravfi0. 


Sa fax aa tbr oripa of B-chfon^ 

' i» oincsBrd, it is a ^ofraarlc 
diapute (Ar*e MuncsiaR, ryoy, Ibmi* 
man of Gtucuca, liwv. ef Luad, 
Snodao} In fenenl, ami of luA 
dHorBQMmn aia hcrembbromaiie* 
game have bem daaenbod ^ vhoUjr 
or pomiUy eucfarematir. B- iSanifha 
of Itely (foda) bclievo that B>chr> 
n wio mcii cifHgmte free narosal «iw> 
oieaanas due to IrapaaDratfoa. Tbia 
MOV aOh luppervad by a study wbare 
a cemiadeD waa drawn between 0^ 
curreaee at frehroiDcoesses aod 
uaaslocation b e toroeyi o t c in Qarfcsa 
byK.B. Lawn 09 dl),Bsoarcb School 
of Bielotica] !ki«ae«a> AuicraliaD 
NadOftal Uoivenity, Canberra, C. O. 
Darhnfiee, BeuDy Sdsooli UDimi' 
sfry of OifBrd alao suhris B*«hro* 
aeaomft aa eaotric filaments or tba 
odeMitK arms of normal ehrofDO- 
■eme. M / P Vh<tu(i 976 )ii Rtba 

mmoo ^Aat ffa^eOB fraoi aortul 
cbramoacanai are omvertad into true 
swparouaetwm as a resuh ef locen* 
live dupbcaimo and pcrbain by iraaa* 
banes frera oibei ebroiDDaomaa 
On|ia af B-dsToocsomes aad ibeir 
effeosawinopa»s^°*baaandfloed 
srteniwm tu unmaR (be faca. 


ff. S. Ymmt* 
Cyufamiiei Ld*t*i*ty 
d Btmy 
Vmmiy tf 
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How penaeid 
prawns reproduce 

A s u ircB sariM prodiici (h«r 
a etpoTMd ihamtwk toeaes 
pnwm tecK gore * of nipeea wib ^ 
fordpi eichoogfi wiu; ycai. Amoo^ 
diSerair froupf, ptoMid prwm fcsiB 
mof« (htn je% of (h* (o(il aunae 
catch The laponvu cocaacraal 
prfwsi vhid) kijppon the apen arc 
PVMumt iH^fu (tadus whire pramX 
A nmiodm CTi|w P i^ml- 

conu, Mtiaptnat^i M 

M. m0vet r $t, M hf«*ve*w, 
p tm aprit ityltfm, «ic 

PnMW dw iw »ruiQ avuricy i« 
(bo ofttwy. (Tbo ofibhoro cavul 
troHO ire coTAdend ■» rbc hrwriiin 
fwod for noe* of ibo lUMvauil 
pr«w«k.) GoaeraUy (hrjr mi|ntr (»• 
wdi the «a fur iMrumtoo lod brea^ 
ia| md eheir paetlanal uaie raesra 
(0 cha c*iuary whxb aci* their aw* 
•Ofjf, 

FmeU end nolo prowao eu be 
caoily ideaiibedi feBiiln iro aeaeroBjr 
lirier (haa tna>n lo iho wme ebc 
poup, Sea !■ dnermiaod by tho pr^ 
lencc of«steroal|BAitifio Tbofmak 
IcmiiJii, the ibctyeum, i» e flittaaed 
rouod'ihipod ocgia located Uioiui 
(be biM of (be Uk pett of welkag 
lof>. The ipcimepboreo or ipcfsi 
MCI freoi nolw ora rtepnitted tare 
(bn Of p a dMrtnc ™“*"f la eoBCcaiii 
aoia poolg9 ■ paired m|os oiled 
pWuott OQ the fine ewiwflUaf lc| 
wbicfa bdp lA ipoiB trufir donag 
copulotioe. Tbe oade feainl epwop 
•re muted k the tew of (be fifth 
wedtaai leg la Aaiale rbe ofano we 
uiuted denallyi jun below (be ea^ 
•hokMa. The fully nature ovwiei 
ore deeply coloured, thlch ead 
well defied la eppeanace ead 
dMiaeily viable ihniuch the donal 
epidoml scale of the body. 
Feoale puci] pore m aem at the 
biK of the third wakny 
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Aims. 

Triflmaiiin 


Copulitioft bctweo) fofitk ud 
mile prtwA iilMe piece n niflu lod 
leers fee $ i» 4 ououio. A aewlp 
moulied femele aiirwn oM ce ibm 
lunl-sbelled mike who fbllew her m 
ske brief upwird swimainc 

uMvctDoin. Ose mik i» »u€Cee9ful (e 
poeirtoB hicoaelf direaly below ihe 
fiuDilr. Tbe pur (h<Bcncefc« jipank 
lei swunfiDiig mo» M i>qa durioi which 
the raik runs to lA yptide di>w& pei»< 
lioo, trpinf ro ectech hje uMmide to 
(hit 9 t (he fereele. ta the oni phiee 
the Bile qiueki; roiua fna ihn 
ililBBicBt to I peutiee perpndiculK 
re che ftmele, corvee ha body sb e "i” 
Uuped bihwa uouad >ar ead Hidn 
fall heed isd ted limwltwoowsly. Dor* 
ini the mitiM or ihortly eftvrwerdi 
iho ipomt ucs {spstBirophere) ere 
tueried imidi ibefycuro. 

Spiwnini place u wf tiar 
of tbe yeer bat moeily wbea the 
pmeure i« nusf. {la cewrelM cod* 
dJtieo^ rpiwsini ii nociced durinf 
eir]y hour* of the day.) Htiriy }*ie 
lahh eni ire rdeaeed by e mature 
frnulc prawn. Aleri with ihe eni ih. 
female rdeawe ipenni front aponaa* 
ihcei (oriaa wlucfa receivei aod luone 
epern*) elrcedy praw in iri ihcly* 
ouffl. Perhiisation la excernal tad oc¬ 
cur* tA the lei inter. 


GIH n miTWad by Moe taobaowo 
ffolofKal ibaer. Rcmovel ofeyc <caBi 
raeorrehaei the efleet <d GIH ood MIH 
ead fofilitaw* rDOiurotaoaa aod nwtli 
iB| AniAaelly. peoerve can bo iadt» 
od to raocore by reaooeien rhatf eye 
welte. 

lorni dev e l o p en ot 

The Iwvel hawory of peoowd 
pn«B» rwiymn four tuice—oa^ 
phoi, aeoB. aaytai and (wir*larvaB. fiacA 
edthcM na^arefonher drrided lou 
eot na|w bated «a (ho aoabec 
motkt (hot ibo Unae uaderye la t 
pafocoto tca|ft Tte deoil of «ta|o, 
iheic d ii raatoa oed the feodiBi he ben 
of the leml fenm eav |ivea la 


Tahlo i 

ladtMod imruntion, brcedi/14 lod 
larval roHni ef certain oumimrcial 
prewiu ire beiai ined out in coiaplo- 
tdy coarrolled OMadiUaBa and the 
MchrK 4 o | * c* hive beta suoJurdiod 
ID eouauiea like Jepent U8.A.. Tai* 
wt8» Phthpptso ead Tibiii. Naiehwy 
cyitemi hive alao beea ttaivdaidiaed 
aa meet eoMautn where priwa euRure 
hae boeb tifcea up oo la laceouve lule. 
la tndsii atvdiea 00 ihie eapeei are 
Md in ic« infaacy. 

NAIttK MOHAW CKAJCkASAan 
Samki, AttUnp AtaiwcA Crorra e/ 
CVni f/.C.d.*.J 
VutSm^ 


Iodine deficiency and 
goitre 


HortBonil laCeraOieoi 

Hormono play a vkaI role in ihe 
merurarion aod brccdini of prawn*. 
Keuroaecrelioii of eye iCalfca is ohae^ 
ved to coataio two inbibiikBi her* 
mooes, (a) moult inhiburnt bonuiae 
(MIH). end (b) yooid lahtbrnat bw- 
mone CGIH)' Thw« two b ueoruM e s 
ate aougoaistic to meulriot boroNiK 
(MH)) secreted by the ’T” etyio n* 
(ueted it ihe lateral udr of bead, lad 
(he jetted Uitoulailni hormon * (GSH) 
elitwted by the thoraoc taothoo. 
!b ururewhea the adult pwrn oatre- 
tes lAto the the bormeoal eflsa of 


^H£ ibyreid tibhd, loc a ted ta the 
R Beehaad botnagcwolohoi tmeoD 
each wdeof the incheo.aecmes sevw 
nl luiKiun ben the priacipel owe i* 
tbyiuiuit, an iadrwe ceaciiait amioo 
oead d e t i va ae. Thyroid physiokfy 

reodved its peaaesi ... wboi ir 

was daiuiiiuul thw the ailw|ed thy- 
itB^ (paraX *0 cueraieiedy food 
■jk^jt lahtitS pcpulanoiB, irae com- 
pesuBcd by the athnioisQi* 


ttoa of soiiU quentiiiB ofiodiae. Sn* 
pie eodtimc fntrrs have boon kDOwn 
noce itficiew umes ud are consKn 
where soil and wira are low is o 

Bdbrc the prectice of addiof io¬ 
dine to leble sell came in to uae, foi- 
tia were very coturaofi in Cbb^ 
Rurope aitd the arm iroiiad greet 
lake* (A ifK l/ured &aia, Rodisne 
gairre exists is numeroiE ontmiiio- 
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PM v<M of lbs meld iadvdioi thp 
Apdeo* Cennl No* 0«lac». Smtatf- 
lad ind ia mar ksltad Mi ouch 
10 iho fiihk plhu. Accaodui to oA* 
dol nooHij le per coot of tbo loal 
populule»'lB ladottMii isl&n fton 


foiut. Mom of tbo okua* oo* poor 
mA iOioMitt Amaro abo boo la tb« 
•bore the 
bnkiodiao. Ii • 
la jpbs ctaoi SOP slttoa poof4o ta tbo 
ftO 0 ‘**‘ 0 **** 


la moo whore iodiae Meavep U 
pnoai, (bo incwt^pi «£ polpohk 
oiliFSBDau of the rhjtoM mo; varf 
ie tile £riA bself detecnMe to a 
kflo a the hod. Siaee iho sweUiag 
doeo aoT auM oay pouii rksiau 
aomoUp do dm beiher oboui it avea 
ihoufh it nt;hsBpor (wiUcMnof, la 

fwi— of 

iho ifapmul k •ocpMl m oomul. 

pioWm (Mb a isplmnf diCi> 
culiy ood (d'Acttloppanaco nuy be 
MoQited Mth tbo tbprad oalirgM 
awai. Severe ledtao debeien^ dustas 
pre^oDcp pred'ipoMO to cmiaiiir 
wbdi rcnlu fan ihc utcooiplete 
d of ok f inw a ee MBfcaiiel obeonce of 
the difToid. Aa iedioc ddeiot pd* 
inue aatber aap give Unb to o mm 
iiaoM boby boaow the (eoiui nqtii* 
ea aodeguMOMcrmuaerthyKalae 
<«f Borber or tea] engia) dunag ibe 
Ivor ftaga cf pnpaa^. Tba prM 
btblp ibo prodiipeooi m dotf'iButiun 
ead tetJo miftdtdatii in the efr 
•priag' If cnoialea ii rice^ad 
ihenly birrbi iofnti hevo i 
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ryptcil 4ppeirti» vitb inmMC bitr, 
mm M? forAwl> Gi^ 
fus^9 toogut lod ihJBufc 

bchAviouf. Abmttibiifj 

fluy be rctvded (roiitb^ 

deeT^cputimi Tftt Q fti ttd 

evidescc <tf ipsiic panj)lcfu—• p*- 
ciuMd by 5paun*> , ptnlyBik 
of tnd low«r pan of ibc body dut 
to Isvotuoiary eewnenos of miMckt. 

Eodonk joiiro bw been Wnnw* 
MdiBmaayvouofifaeiMrldby etm- 
polMfy •dditkn of lodidt te noluBf 
ud (able aalt lod by aupplaBainBg 
iodide in tdwol umbIi. The pnctxtl 
end odmiaiurvite ditfiaibia of 
diae dcAoettcy ere |reii«r in under- 
dA«loped eeuatnei. rboupb thne vt 
ow iawpenbW if Ain* in eveibble 

Sinn iediiie ii n tu^iel eoo»> 
lituoBt of tbe tbyrnid bornwoea, it 
muai b< lopplied lu ibe d»ei. I'o pr^ 
vofU eimplc fotue. e dieury MdiM 
l&ukdr of doily 0 iitfi* 

dene for ea edoli. Tbc rcfulw un tf 
iodiiod Mir KWiie tbv requirpnai. 
The aeed of iodiao i« iflctneerf m 
edoltfccncc end i a preiaeacy, Tbyiuhi 
byperirophy ^iciun if Mdiae di^ic» 
ey J» proionied. Bcudn lodtoe, ibc 
diet fiiuic elm uipply tlw etoMO ecidi 
wbieh un requited for ibe (ywbuM 
cd tymiiK'i cidkiid ilobuhn end ploe' 
me protein, 'fbu iediicsl iiMr mIi h 
the cruiuinin Mil whifi kieHeiih <'Oe 
par' nf wdjum indjd« ifi tOO>M« peri» 
of KdlUQi t:hloride 

About )0 m| uf iodine i» iHcaue 
within the body uf a naen wci^iiae 
■bout 70 kg Probably aS ibe cdk 
ihebndy cooiiaa xuiiov. TK'CMnA* 
uiuon ofwdiar inibe (hyrrwo ^and i> 
lemeikaMC) whkh aaouiu for ae 
much a*! *0 per ertn to ho p 0 cmi nf 
the (oteJ jodjor ciiiRem m tbe body. 
Tbe (oduic-contaioiBf bonovie oo- 
tfi be fabiictcd wiibout avaiUbk 
iff M O* Wbenthe dietary iodise intake 
fail* bdow tOj4.'dey. chyrvtMW lyp* 
ihesia is iaadequare and tbyroiioc 
S' ernios Jadiof to cadcobo 

|oios. 

Tbe todiQf GDoiaic drinkuis 
Mteraodibc ioddoiocofgcfTreslKnr 
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as umna Mhmo FVMtoRf ttaa 
Ml. boinetr. • isvanaat aoum 
of lodiM ia Ibe dMi Nil a sanws 
•a asiAdesafcbs MdacM ihs «a9e> 
uiiM. Tbs diafBO«ii af endeaiic 
pteirr n baannadcbystadyofepop^ 
loTMe Its cbaractqfic fae* 

iMe n Rduaad asoeuM wdidr 10 
ibe winr. tbe «f ndtoagm lodwta 
r**J; bM skews tbai io«oe 60m tbe 
bk«d wrcM k r^idly irwnporti'H 
10 the ibyroid wher wiasacdit tb< 
fisrpMias of ibyrcAMe 

Las lA MO be* iodsDi asd ibyrwd 
b o t flW e i ace iaaenvlaiad. Tbn«id 
Mcmoa ihymiM fl« Tbs) asd 3, j, 
3 '-ifiiodwi y toa iM (!• TW), tbe 
two siofor i*i i nf 'f aniatng mm* 
pwada wtuAare dun s a i na of asaioo 
and, lyrMiae (Pip. I). Ibe lanaroas 
be pauduced 6 bb a wide fukry of 
wbwascnwAlBBthabndy aeditboe- 
Pee. offm So s^pJy f i*d*i Miek 
eftboMdine abaoebed. by tte ^otiw- 
iaotioal Dace ( wfeidb co ttu em a ee 
iotfcV, ib( M s i i ird form of kdte) 
traaspontd in ibr plaaao is looae 

(byraid 

*^*^1 wUeb aamiAM 0 xmmbsbJy 
pewsfii] actm tm^ncBt Bc^acass 
fee iofeds TliyiniifaiaiiHlaiiit hoe* 
faoBc fTSH. TbyrcNiopa^ of tbe 


asiartor piTviiary Uimulain iodide 
spttUbyiba|lBd.OMB io (be flasd. 
iba iodide is roconverted ig as active 
fens of iodine aad 11 tramfbrred to 
(yraaiac by pereaidaie. Tbyretrepin 
IS oaive 10 sitSBulitioi thisrcaCiiMI. 

Iodise of tbe thyroid |luid is pn* 
Mfr sbMSy lA ihyre|lebulin, a poly* 
tawbaridc protein natcnii. lodJairion 
of tyraoise eeesrv first Is pniities 3 of 
(be aroGWK sodcui and thes et pes^ 
siQS $, formini meeetdotyroMne 
(fTyc) asd diMdoiyminc (UTyr), 
rofpectiYoly (Pi|. a). 7 'M molaculas 
of ledisatfld tyraHna ihea cofBbisa 
te piee ihyreeine, which becoaei 
beosd 10 ( h y ru Etetnihs. Appreuna- 
i#y, JO per cesi of tbe ihyreciobulin* 
TyrenBC reiiduat are iodioated Hie 
sosaol Elssd any eute soveril vreeb’s 
si^ipfy <f thyroitDa is this bousd 
fern. HecBooe rdeeie mte (he bioed 
ecom by cazymiiic spUtusi of (bo 
ibyTMuae from the thyroclobulin and 
lasw into tbe blood. Tbe ovdall 
pracesi is coDinilled by piiuitvy rhy- 
l u& of na whicfa nioralarM cviaio bey 
rase-boviiaf NCfo asd thereby altars 
the me (byreime aeeratlea. 

TbyrocUibcihs breafcdows n dirsc- 
dy ishibired by iodide. AbosR 8e p9 
enn (tf (be bmeso Koied by Ibe thy 
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ndd ischfroiifie led ic p«raec> 
triiodaclQTCttu. Mom of tkc dijiir 
Is (Ik blood bocma boasd (o 
oertoia phuni prtfMSi ud dralon 
is duk form. Tbt protris-bound ibp' 
mlAe ii ift oquIlibriA with oanA 
imllef UBogm of froe thytoBaoj Um 
loner boiaf dto otfoaive h wBM c o 
Fioillf, tK^Tosiao m»y be nsmwod 
fVoB tbc Mood tod areted hf tte 
Hver ond kjdA«T» or inwiii’Wcd bf 
eoTiboliMn io ouny nwuei. lo livtr> 
It n ropdlp eeBjufind with |)ocur» 
nic odd isd. lo $ iw ■proti vuh 
lulphoie asd ihew iaoctivc eoqupta 
ore otcretcd tore ihc bik. ^ort of ebe 
comufored ihyrooloe ht rcibos* 
bed «&d rropipened lo die kideqr 
wboro It iMjr be daedwuod or eio^ 
wd u isioa cooNim The irain is 
ibe tpiKhau oad releoee of (hyreid 
fiornoan ore llhiuroted is hf. ). 

Ooitrs mu)(i fNSO oa obMbue oc 
ToUdve Io* eoMoat of ledise la (hr 
diet, l^preid dUeaie obo anM» froA 
(fao prmsoe In rbe dkt of lubouMS 
(loiRofou) *lueh iwarfore wiib ebp' 
forlM lystheeii. Mosp taadi of plrB*k 


orrA ad to^sUeo dnouuuan 
imikjihi ly abboje ad titf' 
Bi(S| CBMOis foitrafcei *bcb cos 
^tra is asiaok. A beror 
proas is wiccr ^»pan (e be i>*^ 
erted «tib re tsdaiif poMn is 
Tbiinyaiw oc is 

MIX rno) [i?i« oea is Coni 

AAia hsea i^Hed is 

oaios (• the ibiosroe. ore iomd lo 
Morplaec osd ae meuaitied 
ibroi^ cew'e odk co buaieo it To* 
ortu ltd Bihnd $<ae earo ef •ee¬ 
rie en dae to >iii n la i ■ ^ 

proro is tssiad vhkii iohilsi lodi* 
tows l o^ n d fcc cfae famoia of 
(be hotiese. ^tos M 

a OMMbprod ofesee ad lakbn pro 
draia of tbpomor boob a cbo or* 
ptibGona ood reepliid Mfo. b 
obsT vtrdmhcoe cropessdi lebbai 
(be c ete ef OMs of I'm (* ood roobi* 
Btiia of waoiedotyrom (MIT) 
ad ditoderyiesa (DtT) lo (ana 
iHiedetbprosM ad thfrom. Sear 
nimit* of t o Kf eiai are , tbo* 
nol, proppkhMncU, ■ sb iil iJ tei 
trtel, cirbronele. chMuitr asd 


BctbBBole CTipaole ) (Fl|. 4). 

lodioe dafidescf lesaod by (be 
bypeebaJamui asd prtuitary, nauUuii 
la a iaoeawd teoaiw ed tbyreg^ 
pit asd tbyroidal eletresee of plaasia 
With (bill (here 11 frowih 
<d rbyread wUdi oilirta wiib 

bypoplaua (tbe aboormal aitihipljro 
ria oc isoraae 10 (he oosbe of oof- 
Bil «s{U IO aocBol arrafl|emeoi it a 
liaaue) asd bypmropby of the tby- 
rod. Iodise adossiacrtnaa rooiroa the 
flaad ic trroal sse in a few weaha 
or Bleei. u tn caro of loaf 

d^riBicv* the glad ha* 
uoia^Bse fihitsii (tbe fbnnarja of 
flbroui iiuue). AliboagbtberT'SCBar 
With aodlam iodide abould be ed^ 
qtrre to ihe «>aaa of timple genre, 
borOKSe (I^thyrensa er do- 
coHed thyraid) mdf 11 mere cent* 
sosly Mcd ei ihtfe may be utdeiecred 
dateta IB ih pathway for rbe lytibe* 
die ef rhyresiM 

PftADir CXallAVititTI 
D^ecr. e/ Awebsswo 
li^aietid Mohof CW%i of KeipiMf 
iMkmm-UiOOl 
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NEWS & NOTES 


Indian Society 
for R & O Planning 
and Management 


F IFTV SoewiaOl Adininwtft- 

ton, ?iinma| ud MoMfcnKS 
Sdeptciu it«ther«4 in CSIR «a Vh 
Jul}!, i 9 le to diteuM ihc mie nd 
funcbon of ft & D Pltiuunf tad 
MtaaiBffient Sonumv la 
rleatl ud nuiontl de?ebfacar lo 
(ht* the; niy tet u chuip*a<Rm 
ui lb* «o64l coepin of ft dt D 
oriimucioM ’rVy caphtaucd thM, 
tlibou|b (he coAcepn of PUaduii 
tad Mina|ement of R 6 D «er« 
beiai prwbcd [at i toe| ttnt. chu 
applicttioa tn i mbitk iituctwA to 
itupcnve i( hid b«ea kebn^ Thu • 
du« to tbi fici thtt (be pncbtioAen 
ia ihU Add hive aei nade the aca** 
•ary erterti to keep (howdvA thrctsi 
With the lateit developowatB ta the 
field and adapt them la the ceetan 
of theiT work Uakv'i, they do to they 
would M( be able to act ts otcilfK re 
bncif about a chiape ui the ttlue 
syitem of Kiemtstt, theu or|eaisa- 
boo aivd )tt maiNfement. 

,^f|^pOQS iSMinbkd &IT (bit (be 
inUmt« of ft A D plaAoerv riOcMtss 

and the organinrtoov could beat ho 
promoted by fonntnc t tonetf 
They unanimously doaded to 
furffl the ladhui Society of R & O 
PlMtnf and AUMfemest ic 

cnn«oIidiK tod evrsid funber 
(he (Bjnv adiieved in chi concept 
and uchnidue of planolng ervi naai- 
ermeoi of R AD fil) public 


fvgfc cC qf 

aid ttufHfltfMil R ft D fir 

Bioai Bid iwt h wiinfi»« iwBe 
the nod tot pi«^"f md iD ti e 
id R ft D 0 iMbtAonl ad 
ovwfttl kod. ad G*) re ark be 
baief ud iniptu o u l fir 

4 Md 

R A D Md derekip 
etpahilAei ad (heir an eficlnt 
reifaaafiiie m dcfdopiafi R ft D 
eSeciiveiMte. 

The Sooety will ptoeide » firan 


br dhcuMNB w boon ccneaid 
ark inasi^Bat 

R ft D» tdoocc oad fccftuoRiy poM- 
ba, Aar in^itieiiiat be R ft D 
tym. The Seoety would ilao or* 
gaiM tyntpnii, ca ftiea ceo oad 
ufldtftikc poMictfioOt f ^ i 

Aoy poraoD toadme In l&dia ad 
•brood werkiaf re the field of R ft D 
plamiBg ind rein nu n ia t or is is* 
caxoiced re ibeir prooiedoB, will be 
riifihk for prteiry maDbenUp of 
the wetety. 


Effect of sotar eclipse on 
human beings and animals 


pONSIDERAStB nrt hre beoo 
^ dea by (be toaiuie be Sonra* 
inuntl Siodn> • •olueliry orptu* 
sioeo uluoicd 10 Riytlneeau of 
Aodhre Rrednh A teai young 
it fftiw 

teudrs a bona hosgv wttb ^eoa) 
r eftreore Co body ftrepentuK «ile«^ 
tmts Mood peemn, blood ghicme 
leveft ad pwfte ntoi. Tfte wadm 
were cerrebaed wuft Wood greagit. 
The tun «bo mbed 4ltetaeai 
10 (he hehm o re e/ escephtbm 
a&cted ehddra The rtsulTT reveoted 
ibti tbot It a dnac r*>»^ 
lo the (aspemurt. pedtc rale ad 
Wood p ee wo re >0 oD Mood gireip 
syacerre oicrpi AB. Is AB, (bsit 
It • faO so body ^■penfure, pi^r 
rare aod W ood preaaure The Weed 
ihKOK krd thond a alrcrreia is 
B ad AB bdeod poop pea(ib> wtik 
io olbcn a iftrfiiioe ira< obier** 
cd There it resre Meed pnnp 
spaofioiy Tcrwa ro^oae re reereer^ 
logni ihcmaeo. Of am, ae pro- 
toot M ■*»*«**• eeanea ca hr reeda. 

The ceftpoe icmo re prende 
nhti 10 

fien rewepho^HTi Very ireassog^ 
ly, %T fbmd (hre the fiequescy of fire' 


rate aod fioquasi cryug ad body 
■miaooi are roduad ai|fuScaai)y 
•ha eeapared to (he iffacled ehdd* 
reh vbeireooiapoaadrethaaeliptt. 
The —^dro tuned takioi 
nere bed. Howe*er> there wore do 
• henfiaa Id body resiporarere or 
Meed peeMura or ia pulu Mr. 

The tun abo did tene werk 
a hrhrviecr haology of hybrid mury 
cowl so aUahenOa WA mkbmci of 
Buor CaRk Broaihag Ceetre, Baa* 
*0M. It wM fowl thn there n a ift 
a r a u' In body t mp era t ure ad pulia 
nrea. Urisa ciwuw o ii altoiacreuad. 
They fcohread u is (be sight u (be 
too of tealiy. Milk wii ailyred 
be fa ' I T * which waa fbusd to 
deerataa. 

The aaorean hmako deer aena 
work ea b y bobrelegyia robdoe to the 
brfasnour a^tude wnrla. Durisg 
eefapaa, they bead hi^ eiy gta cos* 
Bat IS the pood, ad atcept thre 
(berr were at ebaagar. 

K. S. JMAKMTU Rso 
Ok^ fmiaiit 
fimaott /or BH o ir o n o oK ol SttitHm 
D^trmm ^ boitgy 
9rit0A^ AbtiW fimor Ca%e 
Anm^^iWl iA^F.) Mm 




Acupuncture and 
antibodies 


^HE tnciem C^iitew tocAcc oC 
^ MupuAcruTC HU «aihrag«M ta 
cempkte at^iRr^ aii nccaily. Two 
hihd itcppinf it«M< hjiv aew fiiwf* 
|«d whence one ae tt leuc uan lo 
ipecutete ind eeniinue further «i* 
penstems. The hrit of thcee i the 
dueoverjr sf endorphUHi the Mfun} 
epiitn April :^) wh*eh %«)u 
to be produced tn enhanced quifiettiei 
Ibllewi&f acupuaeiiue CKoUeU « uf.» 
^e. Naii 4tad. 0i'A.»U.S.,7A, ip;?). 
’nu*^ ladeed, mey lie »t the beue of 
the epporfflcl)' iMipliciblc pher^ 
menon of ect^naure uelteiu, 
»omc»neK evideu la moor vuiery 
without enouthcui 

The second »the 6adjnf (hoi oca- 
punaure eu indeed incrcsw the 
T*|lohuUii or eauhediee. It wa oueed 
that ehtibodiei would b c| iB to in' 
ereuc a*v deyr eAei ccupmtuic. 

Our iucrew m thii upeei rod* 
med fnioi a vuu ai w m (MO) 
to ■ Qunoe boepitil where bootlirr 
dywoury wu bciop med with the 
help of aoqniflorurc. We wanted to 
oee the eSeo of oeupuacture on 
Y-glebakn. The ei puauu iB were 
perto n D c d on Kvea eoluBtacn 
cludiDi one of oa CRLB). Kecc of 
tbeie pefsona was suffenoi fma 
bocUlary dyaesKry or any ot h er o^ 
eiouily n mal r e lafcctKii. Ekoro- 
vaa p erfenDod on the me 
ptduii oaed oa tbe dyaeaory 
io Ae OtiocK boepital. 


We vM lo obOB a 
teasea «d data nkb ihe Up af dif- 
laaaaM uttitaiMiuB T^Mxaha 
foUnwinia iBRidvd inccdorc (Hi«k» 
P/g m obf i a/ Oimirij, m?) Sow 
vss tik^n 6i^D Ac wd 

after acupaaovr, ai the hour 
of the (h^. The t'^oMia •« die* 
saM a 04% NaO asd the quality 
fsewBaicd vRh a colorisetcr. Eipsw 
meoaal snn were doermiaed hy 
phenng dii|U 0 ti of the uae t—pie 

These ccu p ai ip e at y crude luaia 
nmniden nutifiir iha as fric nib- 
mr> ■cwpofctuit funmtd the qua* 
bay of t-flebulia after dvee deya. 
Needliai waa oacaurd oa the fifth 
■ubreci sad aftcf the laitb aeupuae* 
rare, a oery tniwfiraw unaase was 
ooted. The quaany of r^WHiha,*’ 
od sew (hceeded ihc on^iaal **hse. 
li ftinhar mamad after raae days of 
aeedlaiq (00*. aho«e the onpi^). 
Jo Ac Hath and Kvcotb ooluauen. 
lacreaicd 1- tMulin waa Mod 
after the tenth day l« bur of ibeae 
seven lahiecp the chna|BS m 
t'lMohn for etcaed the raaqe of 
crperBCWal «n«r. The raaianua 
chanfe Med nas ns suhiea No. 7 
(an inciia s i of 15% above the onfall 
fettoviai tea days of acupiMauca). 

Puflbec wort n bcmi wdertabea 


with the tedniqae of IfO mI aots- 
IfG iocer a cpoc io fol (laaiuoodiffi^ 
ana). IfG 12 the major fraLiios of 
*^'*—*«— and (be oseAod of mmisio* 
diAiwo IS apeoed m be siure n(0- 
rous. 

paadin^ fonher mmDfaoono. the 
preaent data. tfaou|b preUoimarv, 
chat u penoee of* normal heahb, acu* 
puanuro on at fim deaeasr and later 
locreite the T*|lebului. Thu indi* 
iset aa hkhslo unnpected effcti of 
acupuactuR on Ac B-lympbocyrei 
wheh syorhcuic aodbodies sad aho 
OB T-cells Chso^ m the cnapoei* 
ooe of T aad B*Cella after acupunc* 
run hoe bcee icccoily reported 
(^<a^a<r«iv rod SUetr^lh*raptktia 
lUmfJi. Vol. >1 ty^l). A> T oti\o 
produce oaoporarively large quaoth 
cm of lorcrferon. one may specuJaie 
on poisiMe cfTevts vf acupuniiurc on 
ioterleron, ai weUl In any case, the 
eftetni of Uw ancient mbnujue on cha 
iramiMV aysteai opeui up a new 
trooper of reacorch. 

ft. L Braiimaoiaiiv 
J, J Mt'KHnajHe 
/lufim Sia/iUKa/ /n/fUUHs Caleit/ni 
M. CAXTCir 
^a^aerwrs JbioerJi eof Omit 
Cata>/ia 


Is betel nut carcinogenic ? 


C AftCmOGENlC MM capo- 
baity of an epeot fix pradwcnif 
oam. Vnas aM» hca ic* 
oipsuod 10 pouaaa caranopooK acfr 
vhy in OHO m 1 anmah, aMmigb 
tfacu Bnrda actno towards feem^ 
1)00 c tD c tt fiftf h( ticBtioi* 

Thee oimafcnsc apetos mrinde 
(0 /anunqr aadrerwi. It la wcU* 
knpwo ihw IndnoM wm oor om> 
BOP * peofiktf Nafaaafts and Him 
ihiBa eqioaed id radnoetm ftfimi 
AQoirnf the dOBOobcu ^ kmc 


bonha 10 1945 Maaisal la^tdesce of 
leuhoemia in these penj^e was related 
Id the ateoMry of expiBarc. Apart 
ftott ieukaeraia. breaii ancer wsa 
aho pravafou amoog Aero, Soenhits 
ukaoaiely sugpewed chat ionising 
radiatxia plays la iapoctant role A 
the ceusoiaQ ^ ordsoras called 
h aa one of Ac caranopeni: 

(») Cfinmail iwknerM. A uisnber 
of rtiarrtif^i lubiitaiKR. viz.. atoiitttic 
—unss (profcst ID dprenes). mea- 
bohe product of tiypu^ 4 iB (b aaino 
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lod), (pRidved froM 

Aiftffilku > type << Biaonrpan), 
uDoumioe (proot iB eAbk fioci 
«R pcodBCoJ by faefi),<*c>» mt* 

dm ardoODu la dwcil asd <s* 
pCTttKOCli 

()) Olim /•am. Uadcf Om 


VbL lA ^ t> 1^ M / 
M 17 . P- ««». I 970 > A I 


Bet tdcotifled ao fv bo «b4B* csi** 
lence it ‘****'^**^ by tfae faih 
wug ' ^ « ■peoal fetm 

of cBfis IB » pepulcciBB or t Bocobly 
inodeBct la t feepipbol re> 
peo; ( woktf BOootMB benttcB 
ci^mte aefaac ml cvoBMH of iM 
taryu ifid earoaom of tJio Noddoi 
brtiit oaerr u nor* ' m 

aocbcrt *bB do aoc bteoic ftrd Aer 
bobtet Of BK cuauwewly podded bn 
tS.K., Ko*. Jt79> i * bt^er iaadcan 
of etDCBt ef titense wu in p r tn i 
niet bat tbe le*M jBodnen la 
oiiAi. ^aeer of ibe Kp w oHOQiBd 
neb ‘"x*^***! vitb ibert day ppn 
Bnntcb Moied to caraaopeatc 
wriricy of diibnec pliaB oad Inn 
&» (tveoM tbK b«Ml QM OB pnduoB 
cvcuciffli. Suoscifn doaBartroced ia 
•arly drtia Am tprlrrmal aanr of 
(ho buceil nviiy could rauk boa 
fejokr ebe«tof of iiibwiiiil niaiat- 
da ofbetel fiuts. TV utotn o iwa wm 
oio dt aed by worlm fion -i^**** 
Uborttoria (^Sau Mtd 


Ciacer Inanb lanaaiB, Tta 
Menonol Cobbo* BwilnBy rmnly 
mdenak Ab pnH» no BBoiyt* 


^ hn nd cbU oqBOBn uunit ^ 

prodsBod 4o% ttfoorocono n t^m 

BoedoB piocon d^Btw nd poiy* 
pboM autf bod BIS Bcn pn- 
pmd mi aocned ino Ae mm n 
order t» lewdy Ae node of oetna of 


Mbmo bnA 
*n» powaa. aa 
utbt oad. ns. 


oad. ftyoofa. 


of «be 


dl «W coBBn hBtV. Acnmd 
eneaoaDoa ^ ifycBpea oad non 

oad Mary mn etacmd tAor am* 
•car oiA brtd an oaoms TV* 
w ou hi . o nMf di at •» Aon (Af, /. 
Pimmamt. Vol td. p. ipi. 
am ..If '^Aean* 

fso To oadenoDd Ae predn 


pSBstyi Ase wis^bi cDBiAd A^s 
f8ldl(4 M ifr^ ^ dlAfttC COQ^ 
tituaa of bbi qb nit^yA^ 
■ffiVnliBn «»"f» —« orCD^ 
peat ire toewa a fono s^ ii nVn 
wiA tulfbydfyl peup oiwpaJaA, 
e^., eaxyna lad thn iln nea- 
bette foactaat . They lajeend oqin 
eeui tad pBlyptaml lilulu n bottl 
out ood Bccoliac (n impertifit ilk*- 
laid of bod aut) no aic* lad aim 
md pluashaBe, proien*SH oad 
p(an9a'SH4 S-^ taoran So li?er, 
lui^. bdaey oad rouKk tkiaei of tbe 
■p iia i i c DiKciiai uunit of bt wl 
an inenKd phaiaAieDt cecKar ud 
deermod preieia*SH osaten ia 
oinan ell Ar eeouei ArcBoliaei 
bm e o u , itmwrd ■ dsoned ootsat 
of fUaoAioee jo Ab oituei Acy m* 
dnd (M. PlrnmaMl. Vol. co» 
P tp, ifTt). 

PTdAuauy nprrtneatt A ou* 
Aor^ loboracory olio npparr Ac 
obe*r SadiBfi. li u believed tlw 
betd an. la edditiori kv the obove 
nodiBUlww. couMt eoreafiCBacsy by 
tfcetiapibe eocBil lyatbnM of aum 
n bna a cei ia tbe eiperiaoaaJ cal* 
aoh. 

PlMOaT* KVMAB MfTIU 
ftfipnriiaBi gf Bm/moufy 
ffmk Bmiitl Mmm 

&itm. Dantahi^TM^ig 
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R«soiunc« and lU 
applidtiom 


T he idM of “KMMfKe” k 
vhtcb bu pliy«d • pnaacsc pvt 
la (be prqgy of rhwininy >a fcaiwl 
ttd oriifiie iibiijibtif w pwlicWc. 
Tbe ceM«p( 9l mooaaa orfiaUBri 
ID tf}} froa ibe tkkUuUK tbrnr 
d vikB £7 of G. N. Lew oad a 
nityi^nrip Ntaeaow bf vovt aie^ 
biuiA, 1 ( ora oboemd (bic lo eaM> 
of Bur labAUMS, npedoUy oifBk 
cQfDpeundit i infk gvvbodmI ar 
Douie eewld ao( wifirinn*? eiplaa 
oil cbe pfoperDM d <boi Mrtmaco- 
So ibe idoo podMlIy emenoi (bat o 
Bokcok of mob o nibocaeoe caa b* 
rqnsiRd by aen (bn «w itniA 
ns*. Tfali VII pwD U B ffI by tto eke* 
troak fboiry d nioej lad Aa 
de^vkpocaci* 

It 10 ponible (o trlyB a oiekaik 
aore (hoe oeo elaaraek laaewc 
vbeb diftf ooly ia (be cvmge 
tribtdkA of vokacf oketm ba b< 
vi A mpo o i to (he poutno d Ao 
i.xfiiii .^.0 toufi Bidei, wiA Ac 
itfoum bofiiic am or loo Ac 
Mae eueiiy. le Ak cm (be awaal 
CB(B of Ae Bo kn i k cauM be aik- 
AciorSy fepceMa(od by lay 
cf (be menroe boi io aMoAoeBly 
rniimtaiad by o (BabneaB of Ae 
luwue ajiMieu v n > mu It 
d (be ovieoe iuuUuim wheA ■ 



ooe aled Ae meoe. TW 


•ad 

Ae Biwil mm of Ae laeJrnA » 
«dhd tbc "r 'III" bybeid*. h » 
DM I BSBofe of Ae evMa Mmerwoo 
bar eaiiio d # cAfk bad of aede* 
cake pcaoooaac a aoac eaeai Ae 
cbaaoeniw properoa of A Ae cine- 
teroa (Lc«ie lad OMa). Tbe mnooo 
I a oBAAae a (ha 

bybea. 

Tbac • a emaiaf iaak(y for 
Aedeai^hri ul^ofo 
bybntf. A auk io a bybnd d a 
■Bd • doabey. TAi^ Ae arvOor^ 
iA akae. Ae lenatn d » auk • 
Arkcd by Ae of Ae 

WM c nu a d a hav lad • jii i hj 
Or, Ae wear of 0 aak oa be aid 
ce be i^bmcAk beevea An of ■ 


hemoadiAebey.BrAio MoreaMDitb 
dea Ba( acoa Aar(be rauk h heeiqf 
tbeatruaiifT d a kim tm aoac oae 
aad An if a dnkey foe acoe 
Cna> aaataaly mobem^ Iraa 
ac wane a ceoAer. h dea dob 
oka iwao An M i pva iMeeo] of 
(toe, icae aoke ore hevAg (be 
•ownre of e bom aad ama cthan 
att Avioi Ae nructaa d i doiAey. 
Bw b aooa chai« aule k t Auaei 
type d eaioal viA a Aorieieilitk 
«i0uie A ovB orea Aeofb Am 
A uuue M drhvsd by (be (sabm** 
Qoa of Ae mimuia of o bom lad 
Aakey. 

La a like (be euBplc cf beaieae 
ad audy tbe aenBol ttatt d tbo 
Bokcuk d bauoK fieaxeae dmI^ 
euk va npmeerad by >Ulrtile*i 
tan aolknap nrueiora a» ibaws Ip 
H|. J. (n^). After Ar Ida of nmk 
aae mm leeae, Ae aonn^ 
of (be Biofcnk af bcoaoe voi 
a A the laeoaiwr hybrid cf 
(be i«3 nxuctBfa aad r e p r eiO D Ted 
by I doubk-beaded anw A betveen 
(Fif. i,beaea). *ne»etvDanicrura 
Miu^ Ae OAdHaoe of mmeiin (hei 


»W> 
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tbB« sboutd be ■ cbaitfe coif « tie 
dtfolbgtteo of ekctnsi wd Pe 
preoable chiA^ iP ^ poudec ^ 
tbe inmk audei. Scmm oOet me- 
(«Be» alM tre peeubte tbf b cn mc 
but tbeif csncnbuikMi it aM m^u- 
(kaoT. 

tbe Mraial state irf 
tbe etoleciik of u ■ ns^ 

r«r«-p bybnd) one bas to vnoaliee a 
interiBedae siruAtue berwa (be 
tvD imicniKt by KsKule 

lod barof a bond inttrfwtdjew bet* 
wees a am|]e (a 4 • doubk bond 
Tbat would be • *eo*>ifid-«-hotf- 
bond', uM Msee (hi* doe* net aand 
well» It I* caJleS "Benaene bad" 
3ueh • bend ii pueNble bcmuec a 
bead ii BW • risid MriMure but * 
represaataoen o( aiebik ekcttcw. 
TU aecnpr dwnbuhon t 4 clectfen* 
berwren any iwo catben a t ea u la 
benune would be peater ihaa eftai 
It would be il rhe caebeo aiem are 
linked Hy a vAfk bead and Mea thae 
whai il would he if they are habed 
by a Oovbte bend. U ^i. iatcr* 
atomic dMtince meuucaneio bave 
proved thw vd (be bend leACCk la 
intermadiwr hccwao* the kat(b 
earbefl'Carben iin|k bond and that 
ef catben*G«rben deubk bond. The 
bend ko^h bctweea aay nee earbea 
amm m bcnaene la i IP A which m 
inieeaedijie between t.54 X (kafih 
of typtcaj C—C iiAfle bond] and 1.33 
{ (ien|th 0/ typical (1*C dewM 
honk) 

Sonvc otber chcnueal mokculm 
which ate laid to reiooate ait pven 
in Fi|. 3. 

Reaoaasc* inaigy 

Mdecutes haeinc a niimhet of 
icaonanad nruiiiut* are subitacd 
by reaoaaoee enerfy whtdi ■ ihe 
encriy of the stibk rocniOiii stnic- 
tuies ajiniB tbe CMtiy td* the rtan* 
twnce hybrid. ReMoaitce eueihy n 
always poaid^ bccauae tbe hybcid 
bsi lot* eoersy aay tbe rtaw- 
datinc MroCTOies HenCt tbe leso* 
nance hybnd it more stabk rtaa the 



■aeai laablr of Ae reaenaoBt (true* 
rum. Tbe ee wnmne eatrfs ts doet* 
ONDed by (huiii i > - ih miai tuiba, 
bOB ^ fce wii . htm of 
n—bM mi bam «f hyAwfeM* 

The opeaimencal values of beats «f 
of ccHpoohd* wbid pei^ 
anae arc alvaya pteeaef ibaii (be 
(beaeeted viloa ^ bMs ^ 
mauon okuhaed by addsf tbe mdu 
AdMl bM of ‘-r~|- la h^me. 
(be o ba aned boaa of damanon ti ip K 
eah Bre« tim ibe ewkwlated beat of 
torwaian The obi«r?»d beat d lor* 
maartn of besaaak from paacowa aaanea 
n tpji K cab bot tbe Ptm of cnat* 
«i 0 ^aa C-K (t', > dX'H<«C-C 
(9 • 3 > end dvee C • C litfaiia 
{too X )) n oatf ppy K cab Tbn 
4 tftrcnM af )9 K •* tbe ro^ 
■ana 00(9 wtaKh lObtet (be OMk' 
cwk of bOBae On the otbec tmd, 
(be baa cf rmhwitiiia of a rmfinatirn 
subwaa m taprrmtrtaMPf deter- 


naad u kai thfi the tlworeiiadly 
eaiculawid velue by 10 imouni equal 
to tbo raaefUMc eaagy. SimilaHy, 
the heal of by dru g en atHm of 
ea fwiBd by espemetai i> 3d K tab 
log itaaa itae akulated value. 

Waprrimenol evidaacaa lor 
aonanff wt : duaicif piopartwa 
wbkb mel eefivemmal eimc* 
tvrea oplaia; iaiemeeBic dia* 

tancaa and ibonenmf ^ dta* 
(toaa, rcaoniMe enargy fraa iheeme- 
ebamcal daa. aaaely, ^afs of foma* 
tUB» ceanbMden nd hydmfenaiion 
and tece eeantaea from Ramafi ap<» 
til ad inf^ red apeor* and dipole 
aaemeat If twn aifuficoijy eeaeti* 
butery unxrurea of meleculr have 
eppeuie dipole aaoeieati (ai ia the 
caae af carbon diMide), ihe reaukiqg 
awawrm is aero. 

kasenafiee it aim aPk to eiplain 
many obaervfuoB* and raacuen* whicb 
wuT aarlicr tD'UBdenteed Res^ 
aane« aplaia* ihe eacapiieeal KaW* 
Ucy of the aiwrwdc nry evin though 
(be sudeua (• (aid to eontais douUe 
bead* Il abo ettplaiM their ladi of 
pcope wm typicaJ of uniirurated hy- 
dreearboei li exploiai vanou* or|a* 
aae roenena in icaera) and areoiatie 
sebfUtwlMB 10 parwular. 

It aplaiM why erfaMC aQdi be* 
have aa aeda, hew ioniaauen aed 
liberaooe cf hydragea ieo i> poaaible 
M a oovakai onpeund like the carbo- 
tylir acid. The rorbrarylaK ion re*o¬ 
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QUANIOmC 



N H 

\ / 

* ] ^ 
H'' 


4UANI»WIUM IM 

nc.< 


M H 

\ / 

N 

^ I 

c 

"X+Z \ 


labo r b 4uc tp na,ina.e IcWmb 
two «4ufVikiK V BBuIr oiuivitem 
muoiira whidi bn« bryt 4ip6it 
mcnBBift •twf vbch cu bo ctttly 
riised to ob autOi Duriflf 

irttJiCMB £nb tlie «wi«l to the 
< MBC, th0« ia obfcjqui oo cf 
li(hf vtikh |lm mt to colour. SiAce 
4lipob BiOQMira ihooU be Ivfer, 
fupojea tbd oiyjofi mom have i 
ajgfiificaM fete. 


There ere 10007 nore appUeaiions. 
In bo, io (be book Mdiw ite 
Chflotfiic/ Bmli Liwi Fouliof even 
predia the tpplkaoom of reoeaaacc 
to ht pl otko l preccom aed phyitel^ 

yUf CfiPlfl£DQ|> 

of auMie ud tMamiBOB of oer^ 
uopuhn tbai the eervio «od io the 
b(«a> There i» hardly v am wbae 
ioeiricdie of rtMMoee h net epplbd 
in UDdmaobof (he ouure of • 
sabMMO Qt tte Bechohiaa of * 
reocMa 


aeta between two c^uMen eou^ 
(urea while the moaeaa| MnioiKa 
of the undiaeodered odd arc ooe 
e^utvalene; ou of ihe laser haa eharfe 
•eporition (Fi|. 3). Aa the reHuasR 
•serfy of caab^^te ion >a peucr 
tbiA that of the aad, the bn li aert 
atable thin (he t6d. Hcaco, there ia 
loaiMtMn. LihewtK ph en ol la acidic 
benuae nt' phenecy ion ta wabihsed 
by (reatcr reaonance tattgj (boo phe¬ 
nol awkeuk CF>I' 4 )> 

The baalCKy of lubetaaeaa like 
^ueoiduK ceil be eepUiood to lerma 
of reaoaanca. Tbe luevdaaiufB ks 
hoi aquiaaieet Kiucnirei aod benea 
fteaia maeooce eoeriy (bee fuani- 
dioe. A< a reaul( fuaoidioe «*uly 
forme tbe 100 by aeoepiMf e pcocoo 
eod (buo bebevei ea a beaa (Rf. 9). 

The auhility of five ndkala ■ 
eko doe (o nooBaan Iw na eaii aenral 
equivaksl smara, aipbeoyl 
o^) (l^K^C «raosno b etn^i p 
awtomiad beaca » eory abte 


tearaiinca alee tiplami the brth^ 
aoe coteut of tipmn «BmpoModi> «• 
poraaOy the ar|aoac d7«. The kooooe 


I. Hwjuuiaw 
Prffmm »/ Eitikmuiir^ 
jrEMUi 


Exercise-^ow and why ? 


n^K£ boon body * otade sp 
^ OMBly cf bOM, BiBdo tod tel 
£aa d]p dJerqg ■acki uCCOiaC 
tec ahoa 4$% ad tbe body vcitbr 
£adi ad tbeae suadci baa biu( 
baa and meaiisabk quote wi vbkh 
arc of ieteroai to ua. A owade am 
pcoduer iscee vbkh be acaaved 
M aarooftb of ■iitrir li « cRae 
tfeegy wbieb puuiii b v 
panada oftta 
ad drtolaiMB (dte b fcr aBy rater* 
ted m 01 nmhr oidBoaccX b aaa 
■bcnca m a atybiq m (called apecd 
<d aBmaeaX aed b aaa be aoeKhed 
^ Bin lecoB of mmOty 


Tbe emteoaben of Aaae four quell* 
bOh of nocls k referred co u aui* 
eulac power. 

If oiuadea are to fuaoien dTtdaa* 
ily^ ihey nufi be tsorioually loppiied 
«iA Caere. Thn ia acempKahad by 
bhnd wtatfb carnca mrypra &00 
luoga and "**-**•**■ fnm dipeadvs 
ayiceoi to the suiadei. Tbe ceoibiflad 
ofodiy cd tba body to aupply e o a i fy 
to tbe woelui ttoadai ia caOad or- 
piaic power. Tbe capoory and tfi- 
ciaacy with «ba± twr body an func- 
lieo depeada oe ibe decree of deve- 
l^meoc of oor noaoikr as well aa 
orpsic power through regulax aser- 
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cee Ho«e*et> die level to wladi «c 
can develop Oeae pcnen »iA§«Ac«d 
by Mcbfktwsai Ae cypeofbedy m 
inbcni, (be Ibod *t oc, pwitaw m 
absence e( ksd fca ml ik^. 

We are pbysKaOy Be ooly wheo «« 
have adequaldy developed eue 
cular and orgBK puwen to psfira 
vrfh Inches poouble eCiaesey. 


finrciM tmi phyikal 


Heredity and 
the lop baiU to which ihe frni wl 
phyncal c^ttcity 9 t aa tiadividnsi ew 
be developed. This peeeaaal capaoy 
versa Ckib lodivdiial to indtv^sL 
*rhe iep level U wtodi a pen** -aa 
perfsB phy'iaDy it called *‘Kquirtd 
lapacny** beeauv it haa baas a cqwi wd 
01 davaMpad tWeuch duly pfeyaaal 
aeuviry. Owe body, like a oe far 
cuoi0lr> BoiBally fimniini riTifirSfj 
well bcigw m ac^uirtd apaa t y. A 
ar dnvoa v iia top spad 9 t. ay i?$ 
kiteierani per hour ceoMaea pm 
cawUiAa par Uonarev thiA •baa a 
la drivan aronad Uoaman par 
)ieur» whicA ii wall babw ■» tap 
apaaiy. Our body fidwatioa m Aa 
Hflia way la that iba rioe of taorfc 
petfaracd to aoatcy aapaadad s 
better when « Iwrmpa bale* «• 
qurtd upaity Ve CB amd waao^ 
of eoerfy by afi^uiruc 4 keel af pby- 
ai^ apaaiy well abate tbc Iced 
Inquired w porfara our Pirad tely 
niki. This «an be doce by s upple 
mesuAC «wr dwiy ph^wcal ocemey 
with a baliDcad aC nfukr 

eaerdae Out capaory lacmwi an 
we pfofrcMiveiy lotrcane die faod b 
oiB auacuUc asd ornate ayaas 
Emase thus nereso pbyuii b* 
duniice and staauof and jeirndti a 
frcetai ii-sive of eoeitr 
ma acunoae. 

MuKka, uokas odeqiBely 
caed ot uaed, bacoBe weak asd b 
aflkicat aod ps eaaily md. 
bsA nuaelaa are unnirrd, is 
CMC, widi loifar-baA pain. It 
(tacft i.trimairrf tbs p»S M 
boebaebas pay be ttininarrd bp 



if iBBodt cocovBa aseo 
fui M wfaa hid a ifajda fly 
aoiea liir hPM koa cafe of peBBd da- 
hacBS. RcfHlaff» 

be^ B 

feaCi^thjai^LPJiBialaoheee 
a loititBi peotcctfae atfea «• Ae 
Mcdeavgodai (bean asd hfasd eea- 
oali) cyBBS md paaAfy redact Ae 
tee^d'c^teo^Bblead A tete 



a BBAPB da 
^ Aa body, e^eBaWy Ar 
af Ac arcubaary eyaiM. Ae raapw 
fiB^ cyaacBi Bd Ac cacieaBy 



A ^nsil p**^pBflie of 
pbyoBi —1“>—luipinnj the af** 
evy far SMB fo r o s td but 

ip e di l far mb 

B*y alee he inafuL 

AppropoBB phyiiol aoMiy A 
, 4 ^Mi-wwi deeckis Ae Duacka, 
p3od poatuRi uupiuita 
fti'iaa lusnilai cwednabB, asd 
B rrv aa fu the Bpaeky af Aa orcafa' 
Bry Bd reqarilwy lyuena A deal 
mb Ae of miBiihf caar- 

me. Habnal etardK pcDfaep Ufa 
■ad *0^ *!■"** 

Aa doaBaa aenpaiTad AA a coo 
sakapry Tbcaa lacluda 

obaiy» baAirhf due w poor puiclc 

MB, BP«MlipBB> wiBK eciBii aul 

conpciy ban Aibk, ohrcb >s aa* 
Pidccsdiioba BOPeevaRA 
oidinduab. Krcular entdae 
• paracokriyisspoRast lor Aa suddk 
afod asd cUcrly becpiaa » dokyi eba 
pfeytMiJ datarisroBos acaosatad wiA 


na Ab^ IfUB a BB ^tap B 
' af anee tBecBasr af Ae baidy 
JtBiBe B Ae aaAy af 
af At bedy cyMam 


w vqitd aad Ae hady'a Nscub 
teOBia Aaa cBtaf Bie WiA 
rcaqccB, n 4 i M C id mra* (|fayaial 
if^^> lb ^CDB B Ae B>v 
cf ph|icif i tJi va y BpiOvB Bd Ac 


VifDraui ucraar las be obi* 
dciid uadul upa the a|c of )0 M 40. 
Tbatcdtn, n os do store haaas Aan 
pood. But IS0MBC ift ihould b« no 
barp kacr re case rtfulat ftroa of 
pbymal a c ii viiy wXbiB Ae casie of 
cpc'a oars phyocal eayceioaa. Tba 
aaeusi af fa u y ue pieducad it pi^ 
bataly the bm aaaauR of Ae evr* 
<ae ihM ouchf M be tafes. TV 
abdiy to lacupcrBc ifler Berdac la ■ 
pod |uidc at By oape RaetBemios 
sbeoM be reBoBNy praapt If 
brtRhisc Bd bewt raiei rastais 
tifha tbis serttil at cbe asd of tas 
aAar csatckci or Am m 
weaifaga* «r faoew penanaf 
•faer a lera hsut m psind, reitla- 
oaaa vofe brafea deep after miruf 
far Ac w ■ BBS sf dAoko 

Ae faUooBC day, tbe 
I bees tso aceera or too 
proli ^ fa All pmcB b Ua pro¬ 
of pbyaMil misiai asd 


Tbe boat Aeko efoarete ia Aai 

1b baas daSsad as "ad- 
vfey fa liimmir U 


SCtSNd HAI OSTB S 


If 
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liod <£ Biiod nJ hwtHt The nofr 

diB DOrt p BCp te tliAfc. Sotot.cf Aea 
iR: iRlkiiiCi cwiMauiif, ^tnniifc 
AKBg, rowii^ ^aa•• bk^diac, 
hone ridW^ ceaHk buKlWU 
wMd2> volleTtaeU, hadauBaa> 
lubag, lnBiuig, anterr, bsvliac. 

dinbingt bmI Walfeui( ■ the as 

dmble lod B0unl ef lU tea ^ 
nooMs. TV ihjihai of daw CM 
dbrd Kkea «f ftiK>*wiiid tod ftj- 
duBMual WMiMt. The* » M 
vung* lA kcmiaf ipcm md oVba* 
10^ ruMoiiMe pndoutcf at laaca 
itaai Mc CM plof (m fas V bm^ 
yaea cfie cdkfa. 

Rwhjam netoica ar« tfauae vfeub 
he(pwdiacributt the bod; and at 
Jo«n Up ii mnimuini , ba ibcp tit 
of link nhM te loatof veyk. Vif^ 
mi eteeiK ioncdiMrly after imaol 
u bad. ^meof rtia *<(« of aeat 
•rc rharin lA the tlnmbgtm of 
Vood iDd depreiaa* of paane tte^ 
reooo TboMcffeoBi OR reMod to Ue, 
eicuoneat «f mepwiiiiio h wed ■ 
tt khccr phjaictf oeb*iQ. Kavp «■«' 



" ^ C Oawoatfi 

Dips. Aaid 
AapP Aftadmti Vm tmm y 


U ~0 numbers 


oD ■ I dee m cydie order h d66d. 

TV ^Bbcn t, 6 ,1 asd 9, wha 
pkcod B aft oacao^Bf cedar, fceui 
the BBihet idl^ It a he oboaoed 
hy oBft the bek U>D ouotbot m 
Mtaei; 

iap>«i4^4 <*49*41 xCp-ff^v 

(•-C-* 

TVre arc aoftte V-D atieben which 
he fr(Bi otVr U-D 

aiaba BBBple« 

I«.0-| KP. 

il*-d<-dxS, 

If* 9I-9, ee. 

aftd 

Ul-Tdo-d* 
iS-Mt—1, ««e 
Aho 

iiO- («ixd, 

I XX9 

pp -ec 

i kd«>l 49 


SOI 


pftUftdeoBM of U*D 


Paledreen of muntim ae (hoaa 
whKh ai* ifte mbm onhen wha 
iMd freo Ott npt hand or Ac kft 
hard wde per onple, the euoiherv 
121, 3)) aftd je$ at* Paliodmiei. 
TVrt art eae Paliadioen of U*D 
iMbert whitft ao be ebuiaed boa 
(he U*D Bueben. Thee ar*, 


TTPStDE'Dam ambee ar* 
^ tboK wbkh. when ploced epede 
dowB, ttt Mill ff iab w Take, tm 
ejtampk, the ouinber d Vtaa plaod 
upstda down, this pna (he amben 
9 TV hak U-D ouaben, i c.. ^ 
wde dowB auebert, v« c. 4, t aed 9. 
A£ (bo U'D enxnben to iht ouebet 
ijiirm arr mn[inaril nfihiif thibUii 
Tv boak ten aueberi af (he 
ly a ^i «u b« idmif d freo 
(ba above U-D punhm • fuUoei: 


o-^P“-«—n 
a-1-4, 
3 -»-^ 


J'-d-l, 

r-dn* 

wUle iV ftftftkm 1. 4 . t aftd 9 mod 
laetb^eKbei, 

TV emv tv bee U<D 
naVn • V-4* 4. wM wmU'D 
eaba, TV eoceagi of (V fea aiM- 
(a* fmimd ti tV above oiaVn 
taba na at a iVe ■ cfcbc oeder • 
(I44di4l94-9l) >4* 
af iV fca ^^an oVo ihcce ■ a 

Ve Ib Hde* eVa 


lit 1 a* f 9 », 

«M« « 9 a 94 ^ 4 X' 4 i 0 , 

9 M 9 94'll'fli 
rraet- 4*-‘S*4 9*-^-4, 

99499 4*4rf^Hr.r«6. . 

Abo 

P 441499+91 

■ gt(, 

1444149 

i«« I Sl9t<9t4^4 
' ■ — • (111 
I44-IC49 

xOpt 6l9( I <9(4-|»itt 

I ■ ^(1(1, 

ii-4+1+9 



cap 
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1091 -f < 91 «S-r 9 ia 9 

-- mn, 

Z«l 9 i 4 4 ^ »i a«t 


• tfflll 

Stasilirly, PthodRma mtk Utber 
difin CIO be obtfeoed. 

Oihs palfadr«mk uunbo* 

TbcR m e<bef PiUadnobc aush 
ben wBich cio be feodil)i eMtsaed 
frcn A* aiBobett. Tbeee ire 
0 lellevt: 

i* 9 f 9 H <-t> 

$* 3 ' cS*>ti 

$63^:9* hi- 4 , 

979 “ 1«X« ij- 4 . 

K< < t 

• Ilx 49 -tx($ 6)^9 H, 
1441' (lx 

*ylxH*i*l*i 9 i 

r)~l 


4 M 4 6rilx(l-D, 
4774“^-M +♦-«, 

»« -<*X 9 l'M+ 9 » 

7JJ7- K*-b X ^ xH-i, 

rrrr- iix^d-n, 

tut^- k < >*+< X >“»I+1, 
79»7- *9*4*XH-»-<**. 
lul 91 *—«X 9 fi. 
l77l»*l9X9l i lx(b+lX 

9U9- 9ff» IIH 4—«, 

«4»4l 6*<^r4<4rf/-4'-|l6. 
71M17 •Mr» 9 M"'IX*. 
Ii5eeji4* 1*4 9i*—I*xi44*> I, 
t»d 

«T7»7»55 ^ r-r 9^41* X 4-1 
X4>l44 

lo (bi» w$f. • ^ed OHOy ni—hm 
nim^ni oo be ob- 
uaed fna tXD ai ib e ii . 

A|ov RatOiovimwv 

^•■f 9 Ce%e 

/fu«» 


Science ^uiz 


t Wiib wbch fbUoMAi 

jnicmcepa b**e eotwr Iba of 
itemi bees node } 

{•) les Add tfaduon SKrovniie 

(b) BearoB Bicmcopc 
{c) Scifvung eh vuix i fDiOOKeyic 
(d) SuMOii^ trntBunwn rienrwi 
mkro^cQpr 

2. Thr “HiK hany ihcoey'’ «* ‘be 
antnn o( ihc uisva'C ihii 

lorwerd Iw 


(a) Ed«ia HiibMc m •$*} 

<b) Cttx$r$ Lemma* M 1919 

Aha Seaim « >#9 < 

(dl CM, 9 wb Ml Heyk « 

3. Wbtrb of Urn Uk>me$ pim e a 
n oM mbit •• ihe aoeBhd C)*7 
fa} .%iwm 

(b) Jufidet 

(f) lllJfHfS 
(e^Mmury 


4 . Vbid tbf bllovuif oaowa ia 
wiA cybemns) 

(■) Id<Bbm WiQiD 
(b) Ksobacb Osoee 
{c)Ei^& Wipie 
(d}?tiyfe«p Xu»eh 


5. Tbe awderitof oecd m a lui 
Ivecda —noaoc li 
< 4 ) tnpbm 

(b} iu|uid sedJUfn>|«iuaMum 

a 0 c 9 

(c] h ea q over 

(d) Mdmur It DM u^ed 


4. L 4 |lR eonufi^ t(g«n froBBa 
Ccnwria^-Ac doMM kiar in the 
iu|b( tia &UeHn| iioie 

M Rer 4 i Ac carA 
(•) 4 . 4 ] yean 
(b) 3 . 4 o jew* 

(<) 4 j) ymn 
W) 5 « JW 

7 OeloHi dK Cimeo* niihoiwi* 
amt wim di«d pufi|i wm chleAy 
lueckMd viA 

(a) Busber itaoey 

(b) m tbcory 

(c) irtnip tbeofT 
(djiepdefy 

I. The pkoa Mercury U tb« 
dwcii m em 10 which one of the 
Mlia^ Me 0 it »7 

(4} QByadi of Jupiuc 
W THtt ef SttBfn 

(e) TfiM of Neprusa 
<d) Meoa ef Berth 

SAHjnv SxiHtOK 
flaapebm JdW3 


Aoavtn W the adcoce 9«ia 

(x> ^ (») b, ( 3 ) e, ( 4 ) 0 , (s) d, 
(4) I, (7) «, <l> • 


CorriyeDd* 

I Re* .S A., Auyu^i i*nai |wp^ sio Asihoreif the Hikte Mir riTwrArtfiriT it cmHfoJMt/ Acmuuee ia 
('lu^drifna Shaha 

Rc V.A.. Aueu«i |9Ml, i» Gilania 2, pan I 2 lfc 1m Pkoie read eUpw ahaped /6e 
ccllp^e ihaped. 

7 . Kr; S A.. July I 4 | 0 . rj«ww-iMfand mn/ mm Moeb pOie 443 . 1st cohimn, 14 d) line re^ 1 Bin* 

20On| for I c8ral«>20Dfm 
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CORNFA 

ANTERIOR 


CHAMasn 

—^POSTkHlO* 
t CNAMRCR 


8 USKNS 0 AV 
Lie AMENT 


SCLEROrtC 


ViTREOaS 


ChOAOIO 


• (TIM* 


FOVEA C(NlR*ir$ 


Nutrition for »mm mt. am md 

ptm ; tte Mtentr^ «alM «omM| mam A ilM^da it tte epiihakuio 
md cJk p — am * c*Ud Kkra. «f rodi b; alcohol dchydrfl|co>M ia 
C«(M i* l u pptod «Hb tAMfr tlw p f M t a of lieeMuaide adeolAa 
aant soilio^ mi ickn «iib blood teodeoude H«re» protoa led 

M iKLSUTRmOK II aoe ftf the awdi The aid* larv oaMci o ooeoe oooihoe to iVm rhsdepda. 

Oiaitr (tuom of btadam a tm ocroort of blood >oMah ad Li|M imuim o lona of pbocoeheni- 
hMoiuo LKkofa ipocik mmcm aar wtiiia p«p>U the eofa a ad pm coi oboa^ a rbedopois. b^naip$ 
agM Nifldftcn* «hKh nor be pco> tbt or*. tW imfo* lor« of iho wnb Ueoeb^ of Ae pgrple p«»(e( 
Tooted If diaioewd aod ireoted eoily. ere or mia comao leoerd aM* and adat wiU) tbo feruwuA of oil- 
fivorr yar it Jcoot a biIIm ctildia beaco wMA coaton mo ^ lidfai aad iti iimn. Actia 

becoM bllad due to vjum A d^ «rra me aw* iapoha The loRoi «• able to iieomloe •ll•tr■oi fora to 
cimey, tp^llf ko oadaderelepeU «e cr^mned by ibe opek aerrr tb oMntt fere. Tluo (a eawatial h the 
iod devekpoi ceuaerm. We obwid. tbo bne •• eike e W an obm ttoyoibeM of retioeu n ttmwftft. 
tbetefoK, lee whet ie< tfe avinm ^ Sendei tl»» numio A N ale 

requited (or oeraal (\iACtfO«B| oftM VtemM A ^ oMoa emaiiaJ fbr the leeiiiTy of oucui 

«re iwi hew t^t iMeiemy itfccn it. oecmiec eclii ef epiibeboJ inus. la 

JEffbedoatolecotodethetenaa ita dctftcocy epiibeliel tMue n Ixro* 
Tho humu ey« m eoof f a tom. Rado an Ba- tiamd. 

■eniiM tt e imbu , about toe ealhoo. Ooe of the fliu oyatptwei of vita* 
Aq adult basua eye i> oleeat They ec emmoed witb tIinc a ou Aiadcdckocy to apht-bliedant. 
apberkol ia ibape CPif. i). Ir » eo- die hfht Ceos an w otpo m ndy The defidacy may be due to dibet 
deed ia ■ bo^ cavity, ceeSwMd m few a mba, abwet 7 owl baa, asd iaadcqwte make or abtorpneo of 
a thick leys of fit. The eyeholl co^ mt iTHiweitilf ftd wieui Tiiiaw aad ntBia A bc omee. which 11 pi^ 
liRi ef eanbraas, a ctyetalliae IcM. vim a bciglB bghi. Red* coam cunoc of viiama A, cm it ojy aUo be 
• vttfeufB body lad the oqueeia to- a pt^Bcm ofied lUi de po ia or veual dueteiatfective coavemoaof viuiBiB 
eour. The eyebdi or« ceveced by a porpto Tto i* aMde up of A ipto it* otetabeliiiei nd ddective 

ddiote mrabime called ^f jiim »e p wwia frml m w a te p i i n eod nco- silinriee. Sooieiiews, ether viianies 
wheb iimcbei over (be eye md e»> a* A akltoyik t imu m tom a* re- sato e» nbeOavlA. ihiamiAo/ oiadB, 
Ten It, Surface of the eyeo is kqa name m mtoL it lu utto a u «m* ascorbK acid s ceraia aadoo odd* 
BUiit by ito ten Said MOcred by tes with ^da » 1 «ra rtodopua. ato hrog abeat reemy whm vua> 
lachtyml ^atoa. CooeoatooaoapiawBtkaowm** ma A alooe ftih le alleviete aiphi- 

Wail of the eye ii cmipoeed of tbm) rielcl wM ■* aide op of to btiodaos. 
titfee Isym; ao etUKi e stiddk ato w topeM,* ^rotetoff » oM et ia ow e . If ai^-bliBdam n left mireiied, 
A iaooc. Tto outs layer eeasea rf two Viaaio A otoU b wiidiied t« it peof ms ei to furtbs d^twntiea 


normal 

vision 


OPTIC NERVE 




POft HER 


Bfifae«7e. Ill Knith caa/iBBCfae, tkc 
bwlbci eoaiMctin pi'ni.m) i dc; 
tpp«*mce. Oradoiliy vritUci Md 
£otd£ ipp«u «ad they p*e a oaky 
appearaue Yrmirr «f diguauhcd 
(laB&parcAcy a( epiihebal iimoc. The 
drynees spreads 10 coraea (aseas 
ctraci) bxh may beeax dull haiy 
Of Bod*KM( 9 Ua ifl appamse. 

Aaerber wemon vit^uA 

A dedoeiuy ta appearioft af 
BIm's rpoti. They are vhire, 
ted. sharply tnaafular pel- 

chea «oT«eed with ttiatenal taaoUBf 
dried {earn. Lewons cesembliac BU 
tor's spots have beea ebterved ut sooe 
ease* le irepiaal MWiuiea *likh,lur*« 
eve^< ere set due re numie A defr* 
cieAey, 

T^ liaal aiifa of vrtaoua A ddk 
eimey osaaifais itself 10 fcgaiacMl^ 
cii (total of eoraaej. A 

chanie la calf icnaure asd tetal d^ 
loaitiea of tacaaal epHhehum occuc 
produeiBf ofsaties, and the eeraaa 
baueme% vaaeulerieedi oadeeHtutn aad 
lAAIimed with liuaeyiaa. Death 
e( cetta IcadiAf to ukmiwt aod he> 
canal iftvaana hna^ aheui dawc' 
riao or the awLea. BJiodaesi 
results rren vwDca) seaiciei ur per* 
feraciee Altheedb epithelial daoaga 
IS always esceuACerrd lit viiasue A 
iha swchaaiaa ef iba 
pbeuBeftee is set haw«A> 


Vllafltta A asd proMla deffeleaay 


XcrupbtHalmia is usually cAopoe* 
tend ift cbildcim M0ena| 6ea 
Ksnshiorkrr ipreteiscosrfy stak 
auTiiMs) at a atceedasy dcAcaeeey. 
Proteifi deficitary stay utuitp wiih 
the oomal absorpiMa of viiamm A by 
dcoeaSkAj syaibeais of auyon Mod- 
ed fix Its abaatpMa- 7^ tta»pe(T 
aod oMiUljxaiioa of aborhed ntSBia 
A IS reduced la pfotatt-da ficka i 
vhildrea. 

Our dietary wuiee of vtuafa A ■ 
ia laimiiia iinamo jaiiiai m 
gnai aid orttge>ycllev vefSablA 
Vsterftaia obaam n Irb nBah. 
Te pneatA defiDoocy. suavaiBB 






hem* duwM* V Mmi«K 


of eaeet ift A fc tv vuisha A a 
lameud. 

lA aspeaBcAial aAsAli a ceedk 
uae kAsem at *oecms«al cbcmI dy«* 
trephy* a ebteteed wfiea they aie U 4 
«ub *«a d^aoA lA maaiatal aBse 
ao^ The daeAie » Utarenvacd by 
cancel sraacubAiiy vhicb rtaaaly 
oeAMei nhaAavx difiriepcy. He*- 
«ea. ttaA M raa« 4 y sb a grid ia aaa. 
la ^A"SA( seupah> the suk ef iw 
fr aam niAfieneid bydNsacysesee 
of pfesiaA> paviam ef aanal etigiA 
boat AHre btoffifiil. Based ca itaN 
ebaervBjB cbe cease ef myepaa id 
chMrcA aAd adaloMU OA be rtr*i 
fied so certaia enma by belay amMi. 

BiWnavlA 


BibaBfva^ a 

beeoipha ^eep. has baeA 
nd aa Car 

It leaaifaaad ChA 
laftB nirMbrtehfhitf ahmt 
Ia|lh mia lighl «f wire flui e Ln y M 
•beb the eye is teasApm. It abe 
bd^ miloe emwAi ^ 

Ihe si^ of ri h efi a via d^ 
oeacy B cnaal cmolarimiaA L«er» 
there a m|- 

fikrsi^ Ftedy, 

tsB ^sden ira oaei. ' 
ieB iitfas fitmi 
ef the ^e, leq^Acaa, phaeephshA 


mi laapaifgAm of vliaaJ aevaiy. The 
siyftA ofBragtfrtti ef eenaa Is 
lee tfc d. bur that of cuneal icrema ia 
eleaittd The eanael veaovUartiy dee 
Se nhefiavie deficieaey alwayi ernes 
ia ibc eaiicB otgAa f i m c e ef ewea 
aad this helps m correct diafaesls. 
Isveaiea ef eecaea by bleed eeasals 
ecem la se«eel pathalofic ceadi* 
nesS' la 'roaacai h«icitli*i ribedfvht 
•douAistretieA auy ci oiay bm help. 
** B c wmA c ai s ksK^eeAiuoartitle'' 
M a maaifestaiMA ef nbedavtt defi* 
ckaey. Pabeatt suflktod fiea it 
Mkc a JraotMic recos gr y wUb rib^ 
flena Aaothst disreie cbetarterixed 
by nnaal vaaculafiiariaa is tracbeiBa. 
T^ cuBdmoA, a(aia. Bay lead le 
ceotplete c<neal vmcuUhatiea dee 
ce ribefiam deficieaey ia later nafsa 
wi the paticBi is besefiited by cibi> 
Afsia aAmiarttfiriQA fa eipeoasemal 
Boali, ddcKAciei ef eths ouninD 
ir4 •• sedikiB aad adda 
esae eacBeal vamlarntMo. bat it la 
m 

AacerWe meid (vh. C) 

Aacmbsc add aMdatee osy|«A 14^ 
take ef the iBs aloAfinth gtotatboBe 
ad rysdOA It is petitar ia ctynaUae 
laa ad the sarroaaddii fluid sad le 
hrnutii to tbe Iaw by blood drculi^ 
Bob. Aheaeeivaly. it N else ayatbe 


SORNCB ACTOtRft 




FOR HER 


by the lag inelt is pnbeki^ 
cal itaua, the raptraory ptixamj ^ 
the eye ia tiSected lAd acorbic add 
aesabeliioi ii altered. Virk ifiAf < the 
eanrannwiae «( nwBui C a tbe kaa 
deqcaa a coniptrad le oetei. 

PrevcatlM 

Lke aU «ber diieaMa, bladvea 
due M vitmia A deficieacy is pneea* 
labk lad au be lowjcd id eariur 
«t«|a. Green laff vefceabki ar a 
wy rich yet laapaaifre leuree af 
camtae. Otha erufe-jeUev ve(e* 
(ablOT fruUi like and pepeye* 

sailk, eu, etc... are ala inod wurcce. 
ViiiQua A M w widely duuiMKed is 
aatve ^leoaisf a judidw* dxc 
pco*>die( eneugh nrnds A it as easy 
(Ilk. Adult re^uirtfiMi of vitiais A 
II about 7J0 nterefnete per day, 
whereei ebUdrea require about ifO’ 
400 mienpom per day. Covtrumom 
le rumUnd a penphyluia piefrintme of 


oixoaiM A U 9 plCB«coaieo tknn^ 
6Mly pt^aaf eoBarca ier pi^ 

rtmlArm^k. ttlt pnp t Vt 

ckidia arc fiwa BaaBee doMde of 
vitaRA A—>00,000 IV, <w« IS d 

Tbs dMi ikooU thc r rfar e isdude 
a vanay ^ food nff meb aa ouinirt 
•f caeak, psbci, plBry of fruit* asd 
•egiabba lecsHsecooudh i-tosvks 
aad aacwbie aod. CasiiiBneias of 
lAaie pail frsa ^ reterd 

Soar (uaateead freor), sprouted 
ptwtOt taw etyrablra. os, onkc a 
dm ome svicioae wMheut laaeaa- 
Af the « A daily supply of ^ 
oflipln isd mans C s cwcstial » 
tbay are wme aokihir md are sac 
wared ui the bedy, AsumI proieiaa 
pe s et a hjtmi bialapal ralor aota^ 
feed! hast* tbtar isduaies lO tbe diet 
■aadeiaabk. 

jwavKa IUmi lUe 
Hmm Saom Ihpn. 


Me 


Mvewe 


All about breasts 


B reasts are ilaaJ* Meued Is 
cbc aitHrior pert of therct 0^ 
otod fiom 'he KCDsd to tiscb nb. 
Tbe btait o pe n* MBtde throoch a 
bpple whieb it at the lerel of olh 
ioicrcoetal apace aad it turnesded 
by a arcul* pipnentad bb calkd 
aieola. 

Serb |land corwiets of tiens d 
twesry loto fia^ lobe haa m otrn 
tytiea of ilreeb> ducQ, etc., wbcb 
opeat to tbe outside at tbe oippk. 

lobea are separated fnsi och 
nber by osBeLiive asd frny tsauii. 
I^eaa dssoea aleof ohh suspeoaocy 
lipBcoa—iDOtbcc fonn of censer 
thw bseue^preeide support 9 the 
bteoM. 

The duos briod aO through 
breast imoa aad fisUy tet ui ioa ta is 
aae-Ube MruGtva ealled eteeoli. Iks 
alveoli are i«0C like a buoA of papa 


tnab Metae e^urraksc to dues. Tbe 
ahraeh ore Iraed by a tiagk layer of 
epsbebua. Ttey seoete nlfc asd 
pour d sM» Che hissea. 

Durag ebddboed, ibse s ptecti* 
cally BO ddfereac* bcaweaa nalr asd 
fitoale breasB, Itose wr . la {lubniy, 
tbe fejMlc breaae beips m devetop 
due to eslrafaseatof dwaheolvts* 
Me asd duets asd d e po ai tioo «f fia 
Thte eslar^Bea w eeehed by female 
tot haramo-^saoBoi asd peugaa* 
tooBc. Aa a nk ddd lacks ibe re- 
qiseite quastisei of esrcigni aod jso- 
gestauiK, tB hens tmue doea not 
deeefop Is i dJteB ■> tbse her* 
oihB hotttBses Ifte gtomSi 
asd ptuhaJia, boA mu cud 
by Ac p eiui iMy ^d, wo alB 
seeded, 

DvBf pe^mey. she p k ernw 
leoBB a mater of 


oludiog eitregeo aod pro^scerane. 
Seeeral of these honnoon frinbei 
tOQuIair dredopaeot of tbe maia- 
miry glaoda toihr tbe breasts durag 
pregnancy become limoei double ibnr 
prt'prepwBcy »ire. UusiaUy no 
milk 11 uunaeed duriag pragnaiKy. 
It Ik believed that high levels of 
ptegBsieroAe dunsg prrgoaacy 
make beeau msuc refraciety 10 ibe 
aUMO of prelaciio educh Is OM of 
tbe mei( mponaat hoonooee seeded 
for riutiaeiee of lacutioii Howrvet, 
with paitunbce am] espokios of 
placesu, Wvelo of eetjegen asd pro* 
gektweer decluse Frolaam, in COD' 
nmcnpft mih other hoR&OMs. aow 
aa> ae the brteki liaaur vid mUk 
preduamn startv Danog tbe sarty 
>•3 dajH poR'pflrtum ih« gland 
seeecsT' e few e.e. af fluid calkd edaw 
(rum whKfr floaliy chisget into milk. 
CorsHpwed t«reOes of milk it depeev- 
dam upon frtgucni SMUing. If tbe 
meter eteps nurwag her mraat, milk 
eaeretiee rtepi vrry rapidly. Hew* 
ever, wtih cotuieurd numag milk 
produeMo an main unincerrupied 
Car years. 

Altbeugh roifk is sacreird kote 
ihe huDan of alvaolii the infant can- 
net get it uaksi it treveli thraygh 
duets tfito the aipple area. This is 
aecomplivhed with the help of a 
flek aeoeo 7^ siMUaAg isfaat cH* 
mulatB receptors iit the ruppie or 
artele wbicb send ■eiwory impulsan 
to the hypotlwiamk poroou trf the 
bt^s. hypotbelamis ausei scere* 
INS of teoibet boroMse called osy> 
laein from the poctennr piruitary 
gland. Tbe oByloda travels thieugb 
blood asd reecbei maoioiBry gland 
wbete it sDOielaMa the couraenen of 
speraalucd cHls myDepitbrlial 

cells. SiBce tbe latrv crib rurtoBid 
the alveoU asd dsenks, their cea- 
tracdoB lercee tirlk to be eieetad mto 
tbe iidafir's Booih. Tbis whole pro* 
cesa froiD ruddug to efecbOB of mOh 
tafcee kae thas 4$ eeceodi. 

Sisco oxytoos also causes uieriar 

(CwWMvrd m fiago dF') 
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Science 

in 

Industry 


Inhibitor for 
prevention of cor* 
rosion in cooling 
water syitem 

T S Oaml £l<ctrodMSHc»l Re* 
Kvdi loMnie (CfiCRl). Ken^ 
Ku(li» U» developed es lobbfter fee* 
fnulKMn wiudi f]vei eftc&vc te))^ 
bitlen to • virtery of fntuii iMd in 
eeeUni 'fneius uoder vkW vorut^n 
in the compodtieo ''f ihe CBuhng 
«eceri« wbwb ii BMp«»e<bte oiib ibr 
individuel tfomtirucut. rrcvMly 
ivaiUble iQhibnen eKbet do oo( gm 
seiiitfectory lohibnnn et hsh »«lt ota* 
ceal rwonn, nr ire nm rffcctnc fee 
Cupper end brw. 

Tkc CECRI prectu iv ««iy Mwfde 
jnd cirfuisti IQ choreuflvly stnint 
(bor ddFmnt chemnab in solid form 
m a Jchnicc proporoon. 

The inhiOiUK lyvcm n oa*u»K 
and hes rreednm from i>ic risk of pit* 
Hop: cuTiosioa. 

rbr pTvcm ha» been dmfiqvd 
on labonuuy laJe; 5 k| ssopk of ibe 
pruducf bis bno prepued is ibe 
LbokiUury it e Qmo 

Die efTicecy cf (he udiibttof hes 
I. <*ci pul M se>enl tens : (t) bakes 
km; floor (et; (ii) test imOa roci- 


ii(A> Ad (n) cbcbIibrii tea df bii>> 

Iell8f e QCblflS^ OOC* 

dirioA 

SoAoMi beiaiHiipSeipbice, bom, 
BiKsi^pbaBe Old nagantuai tulpbere 
m the (Diia t^v aoterioh (c 4 «ifedu 
iht All tte BMrlA ifc 

•oodoble 

TIk ricBi of fq i ufinf i M nqiwcd 
OK ball ^1, AvBj beleiK*, nd 
puiyibeoe dns. 

TbB MOl iseeenai round m 
tee • plenr ef 3a Team 1 pa gam 
q^dly km beo 1 ifaiiB il m ifacut 
fts. Td^poo, CTimpriif • tbied apiieJ 
M bi)ildi0| 0^ ba 4 POOi ^ feed eejettl 
ptetefeboDt lU zi,)Qe» iftd moMad 
opiul of R*. 4 p.loa The ooa ti 
peedVESoa )m been es •• 

lU. iierbe 

The pncB (NRDC hweee No. 
laj jo.p) » eevlebte ihraa(b (be 
NeiiMel R aee w h Ondepatesi 
CeepenMS ef (oAe, Nc« CMb. 
tieco^. 


Technology for 
small-scale 
sector 


A eod tcdMByceOy vttble 

^ Cccbiaki(y tm fineO leder lot 
sotonooe of pine bei beea dwuteped 
by ibe (kfitnJ Gba ead Cenac 
Re^rvb laiduw (CGOUX CScoai 
frinapel cutouT tbedo » be ibBd> 
duoed M the 6daf laupcioure reage 
«r 4 loC-$po*C. 

PigBoac ptodaced lacotdiag 10 
ibe peecnt eaa be seed for uuparuag 
oilencMa to able gfeecaam, 
firtuTB. marliBg ca med far 

bew^ci ad acdkinB B Ao b 
ji cpry lad caaael larbano. 

Etjiiipaeni eod acceiecmee tad 
nw iiBRrieli re^iKed bo ei^^ 
pk Bd iTBhfak oilB itB 


fcBibility oC 'be preccB 
has beea studied a (be kboreiory 
ithidi hat produced end lupfdied u 
induicry glea edaurt worth Ri. 2 
kUs. The proctat would save am* 
admble fareign escfaeoie cace subs- 
iBitiui qnenmm of rbeae pigmeoB 
ere aiU iapiined. 


Chemical additives 
for steel and 
petroleum 
industries 


I bfDIA bat workd'i Ant 

enuairy m lueeenfuJIy uk I ebe* 
aical edAcve far b«Defics«oes of irae 
ere. The peererfui addstive hei beos 
developed by (be Aepeeel Reteareb 
Ljbennry, Jorhu. la eflkaey far 
beaefiaiDoa wm enebluhed efter 
tberdugh teniDg by ibe Fsatreh ud 
Dtfv el epocal diviuen of Ihe Then 
tiindufua S(ecl Lid.» Stee) Auiherny 
«r ladle Lcd.^ the miceeiior etiinia* 
000, hai larted Ming the eheeuceJ 
far iraa ore bcKfaiihon. Aiieufac* 
(are ef the additive hu been com* 
meaced by eo lOduHtii) concern 1icen* 
ted far (be purpote 

TV bborttory he« ebo dovdoped 
• ebewral eddibve far pK*treeiincnt 
of (be crude ad before ii« uastporudon 
to r eSae ry ihreugh ppeiines. Fre* 
(rcetmeal iaproves (he flow of erode 
oihowK biidrrtd by high w 4 i cea* 
tent CisiwQl requremeott of sudi 
eddaiva ere met through iiapons 
•hidi caa tbe cauorry R^ 3 croret 
per iDBuib 111 fbietgo enebeoge. The 
dnnaad would go opto R». 10 erom 
ukioMtdy. RRL-dmtoped eddlTive 
b» proved 4 tueccat it ill coocom* 
aooi ead teapereturei ia fieU 
mtb by pnsipestrve uiers. 





TEMIKY fli mm 

Agro-(Mhnolog)r 


fND!A It baiK«ll 7 4 fi 
^ cewarry nd tgnculniK ■ccamv 
fef tbeuc JO per cesi of GN? lad 
provide* oompenoa ce thMC to 
per cam of the popuUoon. Rural 
devclopnoi lod proipercy, ere 
eloeely linked produOiTHp and 
profltebaKy in africwtfwt li bas beea 
Miblnbed thw devtlapomi of 
e|ricuHure ii aitocvued mb adequete 
UM of eir^cMnucib u ^prepciar* 
«ace» UK of Qodem egrlaikurel 
implemrui end edopeoe of improved 
prmitte ofculDvttieo. CS(tUbert> 
leriea have made ipenAe coM/ibutMM 
cewerdi dmlepoeni efteetoaki^ 
for menuteurc of peihoidce. eulaee* 
(Ion rquiptoeni lad uwaoppoae «• 
■fpvtechnelegwe far tpeoAo eeoa^ 
nk ccope like eceeinc sd nii ilk Inal 
plttta. 

A|re*ehmlcala 

CSfR labor*ione» hove • e> 
ordiMCed profreeiAO far tbe d a a e l u ^ 
BCH of tetrhnoiofiw far Goaoufeoture 
1/ wide ranpe of pnfiorieii» beiU' 
ddea and pl»«« ^luwtb r^ulmore. 
TV pcnfnrn far aHnfca, a kori a r 
■uipbare, ptacnrhoeie, warfano, hndaoe 
and citiode haw beta o^sa- 


daliaed. TaeteofafV far ddapon, 
mif attaBe ad adcealfaB 

kCf« baa relMcd to a fa iiy . 
Udo. Ka^ Cbiatol tkw 
mp (NCL). Rae. bm der eh ipcd 
kaoer-bew far e m ito b ci of aper* 
one iadainal cbr— i a b of ite povp, 
o.| .ttnfada aalarlipfaitodt.epei^ 
ed, faabnafaea. liii mlw itoi, Afar- 
tee, ctfaia, vilaea, fCMB aad 
* rWptw Rqpod RncifA Laban- 
wy (IRL), Hydrabod te tecinped 

ptinaHU faa maidMUae of MBC. 
toonocrecoffaea ad ttnbpiytMer far 
tbe tpeaerv ProcaM* far nuau* 
faoiirc of qaii lp boa and pbo^ 
rton baa d enh^w d m 
RRL. ]oaaau<Tavi NCL bto denip' 
pad a ibw rakatt torbtade famla* 
bon far ito oMrol of Parttoarato 
weed teeb « iferateanc a^vadciMt 
ood fmaad Und m aany Siaiet ia 
the eatery. Wort a bo^ doae to 
pilot pfast peadocnoo far aaiilBlte 
trte CterN fa Hnn* 
Qitetoh ReearA (Mate, <CSM- 
CRl^.»iMiinif toadmfapad pa- 
toMCB to obaato peoadte cbteoafa 
fate oiBOd «ak, rhieb oaa be aaed 
e« lod a u t rienie , Tto precte far 
moBufaentfeef pataate oblond e baa 
b«to wortied e« ea ptloi plaac icalt. 
hscauite eebaeiM. • doabk aulpbaie 

bofappaatead to ototovoal tee 

CSmSx ate a ncer to obtoa ^«ad 
iteanad toabaa wtort bar ji ao nJ 
10 laciter oop yieMi and » afae 
retoite w ftofal tofaooae. U can 
br toed aa • fetor iprey or inty be 
added to tto «A. 

Iji r nifanr^ 



latototo. (CMfiRI). Otofipur iu> 
cteiiUy dmioped aw U. ?. 
Tractor (dolly suited to lodiu 
CDoditioto aliaie land IwiTJinp 
■0 retoivsiy ihao iboao 

to (be advapoed ceuama. These 
ncEort are beuif saaufanured by 
Punub Treaort Ltd.> Cbandifvb, a 
State owtwd esterpno. Doriap 
ip’/d-V/ nearly sajo Barton nm 
toBufactufed. Tbe loatituie is also 
vorfaQf on ibe aaanufiicturr of low 
RP. Tmetors. CMSRI ho (kvekped 
te relaaaed daai|ne of may tnooT' 
drawn implwBffan *uob ai ap na p hm 
cultivator, diK ploufb, diu hvrow 
and wagle mb •bich arc already avail¬ 
able in tbe market It ha* alae develo* 
ped aoollvy impfameBit like sod 
euoer, eoil ouu, harvcaicr and pocato 
dmer. Roenrr, a dual purpMe 
aoofaae, develop ed toaily by Ceaital 
Road Rtotoicb laumite (CRRO ,New 
Mbs and Macbakal R«i. aod 
Do*. OrftoiieDee (AURADO). Pane 
H utefil beib far airicvlcure ud road 
nih~t Tbatt todllen an beiDf 
CteAcrcmlly nauifaewred in India. 
A potoblr hand op a iat ed enntineui 
feaapete eprayer hat bean devcinpad 
by MBRADO, Lndhiaaa. 

Re^ooal Raaavcb Laboruay, 
Bbubaantwer bae dav ci opad band 
npcraied bellow puap autabk far 
liMad water'far irrifftiea and other 
parpeeaa. It ba* elw dencte 
a Itedy tool far digsiAi uBlfacto 

bolo -»y far hsinp poke, fee* 

caafa* temaf eu. Central Sormi- 
fk Itotrteete Ortaaisanori’s (C$10) 
Uonrul MstMere Meter is hscAJ 
fat qidrt toeaiiBoaem ol Bnlinire 
cteem ia faod sniat cic. Tbe equip- 
oest ia boBf tototocroally eiaaufac* 
tead. 



BOOK REVIEWS 


BVn SlNCSDAKWm bf Siepte) 
ftr Gould. /M- 

fum : M,'* Ch>m<i Ltd., 

70 d*Era Apt., Plu*. S<* 

D«l&j*ctOQ24. Bp. 21), £ t,)«^ 

O NE huPcM ran wkhoui Da* 
wo art «egfh"i w* da KiMrfc 

of dK iwod fmrrkm jcsetaM H /. 
MoUm is tpjps d« «w<n«y par pf 
Uk publiatMO of ibe O^pa r/ ^pmh. 
(I urocfc iMAp • liaMiar a • Mfulatr 
iMUipidoui wijr M frat the oeaMO, 
bwt fw oe« could d«ap cbc awb a* 
praicd In id fhuemc. lo fM. inr 
oAer books hat o accd Mieh»ladat 
itorm of CMVDver«T m Ac Onpa. 
Dv«is*a tbar; of rvohMe boad 
upos (h« oocloo of 'Wrnil of Ac 
Snoit" tfimd up puWic dcbok a • 
fevoioh pitd). Vet a it* 

voKtfniBMd the mra of aocaa. U 
foa, Ac vofid ba oot boon Ac tone 
ever loce Dtrwia. 

Bui, why hM Dwia been « berd 
to flap? Wiiha • deoAe be Ad 
eenvaad lA Audant world Ad 
ov^tWD bed occurred, but bw owB 
Aeerp of neturtl alecAn acta oeb^ 
e*ed aueb pepulerhp dun^ hi* bfr- 
tune, h did aoi piv?t>| uool A« 
19401, if)d mo today, Aougb n 
iamn the core of our ovohjonwy 
(beory, h i» oor of Ac noet DMode* 
eteed, aiat^aad end anapphed. la 
the yo iod odd esteye cf the bceb^der 
review, ouAorSietdMa GouU impd 
to move aiay of Ac Biioadef- 
aaodn^ nd anappeeboeMos ebeuc 
DervA'a tfaeaer. In Ate tafc, 1 fed, 
A cuccecA bfOeady. 


TA ewyv wntta Aai^ Ac 
psiod rp74-77» a^ABy spar e d A 
Nmmot Hntory m» wm 

I aide i^^cd Ama lopis a 

^•7* ff oA ff, 

da Ad Aey ai laa t 

I't Awry ^ 
ooecr • 

Ae bnp t m a ar md lelreBa Da^ 
w ia ii a. A> qa Ai QB of t a uarun , 
Ac boare ea lA cd e oeiAreM 
By, onaBal dtdk. rae ad edelli* 
■dead Plead ad Vi bbaAy , 



a fliae a few. 

la cA bM oh^v. tA mcAc 
(■ oAtak Aae ef Oar- 
paiprti fer A aaad 
pa^ Ae enwapB ^ 
eeyi AreuAor. 
>4e«A iJttiMi. A toA, wA fan 
aa A A A 




A 

0 W • 

reed. And A AcaaanwyeNwya 
drm hw peai bear—A « apAsMi 
pwa Mifen ef A» Ttvfc Blateraw 
of P er aw** Aeery, a etfdodat Ae 
VcfeAoAy ayeb Aea weeUi a 
aBaaa. In Ann. Bm Sma Owwa 
n e bnlte —wWA, I fed, 
every baek*to*er would A peoad A 


Amim Belt 


KZ ACES Inir int «A ayewy Ip 
I<A labnc ad Raha^w P. lalmc 
MaumHm, (Avafeble fes 

MotmSm Cr. of feAc< 2/10, Aaari 
Bad Dvyepa, New DeAwrieeos) 
fp. enp, Pnee mi cated . 


I 


N Ae caty ipife 
titd ad feettd AAdert. Ae «ae 
^ anA-aecred baUingi A (odey, 
wDv Cooed a Bay perci AcA world. 
lA il we» aly erwend Ae Jae e>ea» 
tBB A Spjioilad, wIbA are wiitj' 
cd wKB yieden, AA Ae fim iakhap 
A a Ice Ap «a fidi,aBat Ae 


peewDU, woedfijiim, Bounioeen, 
etc., wA uoed to freq aea e Ae aeon- 
tdtt. As Am dae edcatiKi bebend 
A lA Bibkcil Aeory Aar lA bo^en 
were Ac raoBuii A e flood Ael 
cwnrod lA lead dotiif Ae Moeb** 
Qae. It WM, how e ve r , Ae dynenic 
young Swm Geolofiw Lewi Agenif 
wA cowtened A< evolebk evAeneei 
e^ pul forwud cA ibeory tbei Ae 
boulden were todeed Ae remuntc 
A ■ raocAeg layer A |lade, me teoi 
A kiloneten thid TA tAory look 
tome Mk a pau acceptaao bui 
wAa H Ad » railed a heat A qua- 
iioae, ead w iniwert were wufbi, 
Bcoi qiMaboBB ippeered. Evoa ledey 
me giMUioa rtteui uoaaiwertd 
far lA taci A edeguMe deu. 

Soon efier ii wei eceepiad ihu u 
Ice Age Ad once overwbelned Ae 
earth, H wm found Aet it hid iwi 
once oeeumd but mnunierable nreei 
« Ac poll Ai ibeui Ae me dae 
oAeg e * in Ae leviW A ico«ihem 
foiad ii Bony coeffel plom luppor* 
led Ae occumaee A lee Agei. Vbn 
caaed lAie Jee Agei wee unireDy 
Ae next quauon lAi ocnitred to 
oaay aoadi, both leeaneti ad am* 
wieabH*, aed tArc appeered a ipetc 
A lAocio iryiag to espAn ewey Ae 
evideaer*. However, finally, A Ae 
brgiBUflg A 'A preeani oeatury Ae 
ittf oa oBitf al Aeory flnl propoacd by 
Jane* Croll, a tcaAoi^kecpo-tunied- 
MKoeiH, and lU »ubiequcat nuAe- 
auuol eiplBMOa by Ae Yugoilava- 
taa enparo Mika MileahovHA 
tnuBpbed evor Ac oiber cniKfiidini 
theoriei. AccocAng lo Ai» ibeory, Ae 
paA A earA aieoad Ae an, Aedlw 
loKe Ia Iw uo Asb ad the cih A 
arth'i ail aaed Ae Ta Ap eyclei 
« carA. Ahboofb Ac ibeoiy fell foul 
for MCiK time after ill accepteaee, It 
ie only A Ae reeeo (aaei Ak At 
drep-ia oirei Ave provided the evi- 
Atmrr %o VUdkac it. 

book nlcr irvicv pva a 
^aulpr ■>'<■<>«■» A where Ae quew 
IMO A Ice Age ttadt today, ‘nw dete 
have akc bra atnpolaiod to gn«« 
idea A vlia Ae aol lea Ap wB 

I 


M 1* , 



OGOff CBCDtL IP li P Bfl by B tlpcil IB 

die 6^ od Ua the tsbst 

tubqMC of lee A|e to bes prnnrrd 
ia beak 1a e hdcoricel penpeom, 
fillip toe Bd thBc die bwy i f hi*^ 
e kwdiw et ihe p i oAeti* eod tbeir 
**‘‘*«^*« «f iupiruieo, •bkb mato 
(be atoca Uvdf aod in^riaf The 
bock 9 the t e p ka wiib Ae iwnMcmii 
(bMnei> eccQ9*eme» ito iobdio 
of (be pen fiieed id tber Msicb ftr aa 
all eiDbrtdflf (beery of Ice Afe* tto 

eeaU esplcA ell the gcolofial, 
cier «Ad foMi] Rcvde. The idciiM* 
BD doubt appear ■ Aherlotk Urbnrt 
uul tbw edvemirea, u prog a y ed 
IB (be book, ad to oaciBt than 
of Tha( AcTMAaJ'Aaitcf ileetb Wdl 
illuemcd raJ pradueed> (he book 
vould be eatoyed beeh by the layma 
and npeni. Thr pubUto ifasuU, 
ho«Nver, publiib id papsbDrk cdi* 
lua te bcioi i( wdua (be reach ed* a 
MAimOA iub. 


OiLie M. Saiwi 


CMtOMATOCrRAFHy OT P<M.y* 
MRRS, PBTROLBUH AMD 
PUTROCHfiMICALS Ed h 
$ukiaiar Mattii SympuHum Dire^ 
cot, Mcienel Sewace Cce(rt, Tadlan 
lAUituM of T«chaDMfy» KharaQur, 
^ y,4 ' lodei. 

C HROMATOGWHY h pee- 
viBt (o he of fNU irapomncc B 
'■erben uvolved ia todemcatal aad 
yp b ed rBOcabev M it pw i d o ■ 
quto aad pttoM g eibed for tbe 
•toyvia of clweiiflil iQbaeaeee*. AK 
ibeugb levaai tem aod lu oAo tiap bi 
Bc ffilato but moK of tbcoi |cdc- 
ralljr dheuw the Mbiea ouRcr la 
detala eevstfi a breed spearjB. 

Tie bocik uadrr nwitw m m 09h 
case ef i three lyapaauaa aad 
00 cbnmDcrwpby aad id 
eppbtoeDa (o pdTteai, pevekfiB 
cDd pcau lioiikali. It ii a 

mkka by apen iDd 
eoAtoiia topian os todaneiieali 
and eppHeBtaa 'of tomMCogr^hf. 


trBD* 


aay aada* 


Tto bto hi 
to doftoe 

to ta rfianir 

diBdtbe 

kdpi << 

Tie hrei lud chefaen ere d^ 
iBed ■ bto ^B M upki id to 
Dito-tor 
oed mA to TP*-*"**** «f pa tod* 
aiBH'^hj * im d u a toagy. 
I^mAaal ebapv* ^ *** ^ 

chtoBicQpepby ai Ae CectSseri oeel 
Bd pelyBec 
Ito Ito ato 

toto tows > itt Ai^ 



B to Be ^ toa laya Bd ediBB 

Med ps* 
Bd pbaraecnAjli to 
beca tofad p to to 

The beak repReeso a ««Me£u* 
of to eik 
p to tod gf i*rmm$nr*iir 
aaalyB of folymtrK pe o e to ai to 
B preitow llee i i ir. 
eeber beto a* a Bbiea *to 
tribucary topcett by admdiial 
eiiton* to pNacar beak aba atocn 
too lepetiBOB ac tout* «to* 
HovaeaTi eee^ Aapaat a '■erttas 
M iBdifiB lira fly ito to reader 
w aae lep awd p |b ttaiouib 
to •bale beak; to ekapm «d to 
•em to parfBe Ato» 
tob^oMd toewpb* 

am to lev. 

The beak p to praaaDi fen win 

aad Tackaedafto ■i idu d m to loa* 
Brt « rBtoto m ppb- 
of toopaiafratoy • pulyau 
asd 


f. BaHMU 


AM iwTmooccno w to or- 

BlATKmAL AMTUPIEBS ty 
S, V. T iiiliiinyiB. no Mopd* 
Cbto«V^ afto^Ammi 

toad, New Dato-iNto, Fp. Xfh 
Xa> n.to 


^KS biok ia ■ liiiui mb a view 
* p poodeca to amlm » Moe 
aipacD of ft p** * "**^ afDpfaflee 
•ladi rftar to admt cd to ime- 
■nod circB(e are beeaeuap tou 
MTeawBia p akcirwal iaaerupep 
(Uieai caoipwaboD aad eipcrol. 

The heed gwiini aetea »<ll 
wHoa ebapeen. Tbe 6rtt ead wcaod 
eb^ian deal Bib to fuDdaoKaiaJs 
to amlyB «d to opentioBal BipU- 
fiers reipacdvely. Tbe (bird cheprer 
•• devoted P to feequeBcy rteponee 
end ecabilify rtilc id to fourth 
«h^(B iBBe ppeco of the 'drift end 
rhpp|irr uababBOea are diaeuawd 
Noa rwe ckapeare deal wiib leme oi 
to applicaiMBa Ito methepencaJ 
operPuB, adtoiM. nbnOMiv, 
fW(ihipb<intfB> dftrciAaoao and 
iBcepaMD, w a uefergi leoeraier' 
le to lax tofcer to theory of the 
atoe Dwn ia developed p umr 
deadi. A( to ad of mwii 
chaptan quMnai, preblenu and an- 
pcriseAti era touded. 

TV book • waU wnrian. The 
Dftaru) praaeoied, iltou|h bnaf, 
a lafena c va end providaa 
Mceuary lUi^ iaid to toery aad 
weelQDf of to epmiiotul anplaflan 
Ooe of to iAKreeriAi eipeci u to 
iadplcp of etpanmasA after 
•Be chipien Ilk wiU help 
feodiirae rcBden with wark- 
p| ef aperaDOBa] mplificn 
Id Aapeet j to auibor towid have 
hmmmb u j iqwMBly bepc fanm 
opareiieoDl eaplton to io 
to tax eheprar acaiK fjler charae* 
p r titt aheuU have feuDd mere 
spDEc. Abboufb p eeM tAa i are 
(DcMad p aoGK ch^eata (bait 
ovm ate aei pttodad' In 
alaace id iBw«r» a reader cao* 
OBI tod to aocraaBCP of hn tolu* 
tiaa.He " “ ibauldbaeebeen 
PRO TUa balpe to 

bb our to ^fcoprine litertoira aidi- 
out OPobk. 


A. K toatOavA 
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BOtNCBlCftOkm 



HEAT AM> IHSRMOTYHA- 
MlCS ^91 D. S. Marhur, Mas 
Ckatd and Sav, 23, Dcr^t 
Gtej, Ncir Dtlhi*l(C0Q3, 3 rd «dt* 
lioa (1^8) I>> 6 r;t f sn, iU. ac.oo. 


P'VBft unce the oteertvkci tf 
^ Covet Rusited cc feaenuM 
b«<i while bonni the e«Mo o of a pt» 
«od subequeni esuaciiiiDe ef km 
|oveiiUD| the craoefer of oerfj 
berwecB uMkiuaeopK efUnBa> the 
icDpe of fbamod^BiBja baa been 
motiiivMiuilj' iacrcaaiaf Today it 
covm •Kk areai of lo ea ce aad 

from oombuaooa to Mckar 
aod plana en(inMna|. Aa iwh, 
heat and thermedyBaasia fee a w m 
escotia] pan of the tyllabi of aay 
unjerpaduatr Inal aeksca ee 
eo^naoiaf eetsw. Many auchorav 
both fernp and ladun, have wricaan 
beefe* on th» ubtact. Moat of the 
Indwn audKA have vtiwaa thaic 
heolia fcoepifi| lo vkw the ayOabi of 
eoxne pvtKAjIar voiveruoae la ww 
of (hr iatreduuien of (he am 
(01311 paRerft of educauwi. under* 
graduate ceunea are heiag levwcd 
and there h eo «Brtw« «a 
'eitabhabrd* auihera u updotc (hnr 
boeka and amapuaie ^aagrii 
wherever pueiibk. Vadbmnwely. 
weuter ^ aiKhEe’i tiMr ae saw 
eert eflen hai beta made (e a wp i oee 
(he hoot; under revvw over iQ arher 
ednioM. But (hr mnaieti there * 
noihmg in rhe hCEh whech need* 
■pecial SiCBtiee. 

Ihe book B rprend owr 9 
ten whKb are coo^minMlIf pkenrd 
One eppendtx 00 *$!' uaii la aba 
given. Each chapter n MJoue d by • 
few «Hvad enmpka Uoaoivcd 
knu with aoewen md a few (ypial 
Queanmu are given at the cod ^ each 
chapter. 

Subica mpoaioon on (be whole 
is Gtf from satialaetory and (here ■ 
much scope for ini pf ov am esa. Wkb- 
OM escepooo, (he AscinaHM la de- 
metttarY nl kefcs ri^ur. To en 
eaampl e , in chapte r 5, MbwcII's 
ordinal proof hn bea gneo d imrc 


■ the d h Uh i Miiuu low id vdocsiia. 
1'^B dceivioon k bnaad on esne 
faeundac a mp ooas wlmii have 
hiik phyd^ To add. 

(he awfacr hm am cm cBOd 10 
m we w t ibae ndmm dedscb. Oae 
abo gm dw imae 8B(e«(B 6«ifae 
AftCMHOO tftttfOft phcoOBSf. 
Siariacty, ia ehapaer f muA la de- 
wKd ae hr as (be hacaaaaett m *Ra- 
dmaaa’ ii If the anher 

wohs m mate hte booh mdul eoea 

■M' te i i vteB nuU ml mno the 
^ipoae. 

Laa but Boe Ae 1 ^ Ac book 

pm a very peer tepcaaama whoa 
ewe teds that the ealrp^ Aagnea- 
eaariy thatiihiiiBa) sarvr im a 
Hack body roAoDoa » owe such 
lapae Vm dearly ladacB 
piwee <w (he pan of Ae Mchar. 
A Beet eardul paoof readng » r^ 
quirtd m hitm adhmaa 

A> each, ite book <te be of m 
laae M my aceoad of midran. 

SflkiBi Gaao 


there Hill reaiaisi verioin aspw.ti fer 
a a(m}y d the aiAeca. 

The bnnfc bm two advmiaga 
over many oAer obnedve type books 
oa (he auhjaa. Fimly, of (be four 
paaafbie aoiwera given lor each pa^ 
bkBO, Ae Incorrect three aarvere 
provide tome uaefhl adbrmnm ami 
bave relmaa 10 the ptuLluu. Sc* 
oettlly. BDl only the correet apiwcn 
•re pves ai Ae end of Ac chapter 
but Ac proper juarificatke of (heir 
cefiocTMH baaed on soBe rule or law 
la also ptavided, which s rerdy 
temd la aoeb beoki. Recant ayatema 
of uoh and Bdosenckewe arc used 
Areu^eur Ae book. 

Tbe took hm • a»ee get'up asd 
‘>^**’*‘ lean Bomber of eunikfa— 
prwnag* gnmackal or coacc^ 
t\mi. It may be uaeful fer cbemuoy 
fftidrwa a Uatvenify level. The 
book would be ueeful 10 Aeae pea* 
pwiog fcr compencive esaAinaiMQi 
oad Aeae ‘iiiihaig 10 teei ibeu l.Q. 
dier Aey have leamr the MbMOT' 

r. Bamami 


OlAQNOmc TEJIING Of 
ADVAHCBD QBMirnrY h 
A Bcedus * VAX. Sean. Maddw 
A fwi^teai. LoadM (AveOAle 
heai fiiPksinaii. )y 9 » Dv. D. 
H. Road. f******? Bp a^* 

{ i lo. 


B OQKS bmed eu dy a ni ve typo 
qocoeom appem OIK IB 1 
tbe cBm^im pmwn ■ 
loharffi hai changed 
twml ^ mi 
•0 quad o b f em v e 
no eaceptaoD. Hnemw. Ae 

1^ Smfa 0(1 ihh adeea m 
km Am thoec « phydo. baOkgyi dc. 
The beeh imder levuu la 0 aaeleome 
OdAlBB. 

The have (nod m nj 

qootka froB ateute *^7 hnnch 
rhemterp-'pmcnl md phyeacol, 
w g i int nd a a 

Only BO 

hoB each topic ee dmciAcd. end 


Boafea Eo^vod 

t. MVMAH h SOCIAL BOLOGY 
(Aa ob)Cttve type booh), by U. 
Fiirdo^i Maddar k SeafAwr. 
(AvaUobk floa ; 8 /. Adhcnswu. 
) 5 !). Dr D H. Roodi Bombay* 
oooexg) ?p. I a.13. 

2. BSSGKTIAL IDEAS IM OR* 
OANIC CMSMtSTRY ^ D E. 
Wilaen. /^edte A ^itHpAraw. 
(AvuikblelTn r B. /. Adteadmi, 
oddrew aa •beva)» Pp. 199, f 2.95. 

3. MODERN MANAGEMBKT by 
Dkk Carlaoe. JAlea. uy, Mnbatma 
Gmdbi Rood, Fort, Btnbay- 
400023, Pp. ily, Rs. 22.00. 

4 BOW TO CUT OmCfi COSTS 
I7 H H. La^ML.Jako (addrma 
aa ahovel, Pp. yec, Rs. }0.oo 
). BOH TO FIGHT DIETY 
AGAINST MANAGEMENT by 
Joe MaocuM. JImev CoddreM ai 
obme). Pp. 221, Rs. 29.00 
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NEED WE SAy U ^ 
ANYTHING MORE ABOU 
OUR RESULTS ? ^ 


You too. Kavo 
an opportunitv 
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in these tests. 
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THE TECHN0106ISTS' 
SUFERMARKn 



T^t ft 0<ift wsy ol dftftCfitMng 
the uroM ft(MCtr\jm ef lOi'e 
Tl>rhn 4 i 1 AQll»« 

The t«cKnologiftls’ tupermertiei 
i« lOL- wti«r« under one roof • 
wide ranqe of produeie erxl 
ftsrvRev ere eveileM 

lOL 8 trchnolo^Rel hempcf 
inckide» Qftsct lor imeefttheftMK 
welding cuMinu inerCifld, 
cryo^enR epplRettone ar>d 
furnacs entichmetil apeciftl 
go MS for the ekrtren<c« 
industry for diving end orf.$hof« 
opereiiont for meieliurgy, 
calibration ol inttrvmentft and 
research andaslhttceoijipment, 
weldir»g andeuRing eQUiprnenC 
andconaurtiftbles of every kirid 
to meeC r^eeds ae Oiveree as 


(ho6a hem iho way side wehlia 
to th< fthipbuMet (he small 
tool maniilactuiea dteoranthevry 
anqmrermq a««ao) pelrocbemKai 
imJeer and rofinoty complaKea 
Cdusomroqmplanu aeeOi>ated 
rryognrun euuvmeel anointiid 
0av9*h ei^oeivM tor mining 
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dacliing fh1i hirdwora *$ $ 
McMgsef aarvcM-ceoMflfthcv 
andod<'Mrr afi«r*saleft and 
traHvrtg 

lOL'ft iMdarthip <n ell m 
activities <s the leadarehe of 
technology Crose-fartihsrrtg 
latest trends with ensiing knovv* 
ledge to breed a new gerrere' 
(Mm of producift and ssrviceft. 
fo) irtooms. 
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Sir, Ib Cfeenkal 

k diet P«h lV79t. ft L. 
Inhiruchary •rite* about a ainufr 
male pheromoM that jidaer^ abor* 
ItoB m prevuuii mi«r 4.4 
I wogld, howe«k’r. like lo add »oint 
rsecni mrormatinn about ihiv abeni* 
fleieAt pherjmoncand poi«niwlM|iii> 
fleaw of * comparable pheromoae 
I a iKe eoatrol of human fteriilHy 

Hilda M. Hruea nf Cambrrdfe 
Uoivariity. Ei^kod, reported this 

pKyaiolod*<*l (U. 

lOJ, I9S4) vJueh III HAW ealled a» 
finiee eftet Her subitaqaant atudiei 
proved rhar thu pheromone it«acra» 
ted in urine tSfhhCf. IH 1044, 
1441) and itk prMiieiioa i> under 
parenanem control ofandroicns 
Arprnf ^rrt.. 10 « Jjll. 190 $). Thomai 
L. Avery of ihe S( Jude Childrtn't 
Hospital. Tennetvee, U.5.A , demom 
vtraud that Ae krmHucioa of 
predMAcy after eipoaure of ihe fe* 
male to ihe siranie male uriiu » due 
Co an alcerutiun m lorvadotrophias 
ralaaso ffnm the antetKir pituitary 
104, 42J, 1904). 

Chemisiry of Ihis mysteriops 
phammotie. howesn*. had received 
con«ideniblk 4itenii«in of worker), 
but reports on m are still fraentea* 
ttry. ftweally. AM. Koj ai^ co- 
workrrs of Che Ja^reltoaiarv Unr* 
versily, Poland. >ugge>ttd it to be 
a ivolam or a 6omr>oaeoi bout^ed 
*7th protein which is atsocklad with 
Madder, eicretcd uniK and tn iM 
homogenataa of the prepuikl pkade. 
They investi^kted llul chjs phero- 
i,tone i< prevent in urine of all malA 
hut its conceniraiioa. whKh varies 


io difERuM amka, is of pftyuMofi* 

1^1 bb^, 

aapkised irfty a mak (which 

has a hi^wr CMOcomiew of ihe 
pherooDoe) no «»Ane» ftnicc dCan 
tad the stud male (of I tfued omkl 
<wiaM. They Tvlker de moBW i Mn d 
that besakv Bniea<#eci. this heologi- 
ally KtivB *‘‘* ■‘■■Ml also ^seterv 
tea puberty (JaW. Mtfrw4 , IT, T29, 
I97T) la b«by fewiatet (Veadenberfh 
eTeci) and modetev (thomcak aod 
*yacliroai 2 &> the ocsOouv oykei, 
(Mie dwf. JtrprW, M. 311. I97t) 
of mature Tamade mice (Whiim 
eflhcl) 

It rv now ued-aouera that homaai 
alwi employ phatoiMoe* fnr their 
eomiMMicapAo («T ft , laa I47T. p 
4). VMre, M, 421, 1970. cW.» 
Martha K McCbakrock of Harvard 
Uaivervtiy. USA. reported that 
pheremooes also ranucAce re^rn« 
dueine phystokey of iwiaeo 4 Neturr, 
m, 244, l^ti 

Aj«Y tCuHaa fawixv 
Uetiorwrr boralApor 


Grepw Meadet. the teartkki 

tioniAd) 

Sir. I have read *ilh profouM 
imerew Crcf** Meadel. the ttm lkl w 
t li22-ltMi hy D. S Vrri and V P 

flupcai^ft May 1900) Tkia^ (he 
aricle ftivrs aa aeeouoc of Meadd’s 
life and his stfunla for vcceatifK 
Mcomptishmcnt. n decs net fve 
(he reaieas fot hiv suoaess m drteo* 
vermg the piiacioles of ^aatin or 
thoee for htv failutv in jeOiac the 
work icci>pnia4dunn(hsldbptaiiw. 
I wish M mealioa these fhels for the 
mlefest of the lendss. 

Mendd reeopueed the impoe- 
aaee oT oua^ siiiqik aad anchan- 
pa^ chancim io syitems that eaa 
be eompMaty eoatroOed by the 
eapenmeace* Ho had tbe iiai|htt4 
estabCsIi a see of aittrk for axperi* 


iiiiiaraTii.iii that to thii day must be 
met ia fenade atudim if m^iiioi* 
fol iwults an to be obtained. 
Aaother reason for his success was 
that hemdiry la a qnaittilBtive science, 
invoKm^ aecamulation of data, 
which must be sortad out aitd onty 
a maa with Mendd's inaiherBaiical 
snuua^ would recognue cenaio 
trends in the datn. PiojJly his for- 
luiiAiH cbowe of tnies for study. 
As n The ease m nmny monunwatal 
vowwific d])cava4ea. luck was on 
Mendet's vtde This eonainly docs 
act dementi the anurmiTy of his 
asoomMnhimmi, as it shl] requires 
a fFctt mind to cnpiialne on kueh 
upportuaitwv li was ihc rams* 
lalirn; appiKiiion of these ertierra 
which Ird TO the formukiion of 
Mendeltan laws of knet>e« and 
earned for The brilliant. bur 
unatsummi, man the sobriquet 
"Father of Oemn^s', 

Tharuva ik'aralnplanationsfor 
the sad aefMi of Mendel's work. 
Hn Arvi paper was puhlinhcd in the 
^mtrJh»ts of r)te Rrdnn Natural 
Hiflory Society, an obvourc pubika* 
(ton of Umitsd dreulatiun Fvr« 
iharmorc. the paper wat prepared as 
a lecture ratter rter a vcreirtlflc 
puMrtitroa. The riw data were 
not mduded and iharaforc the 
crOMCi oould (voi be feUowed In 
detail Maude] did not mantion how 
he arrived ai the idea from which the 
hypothnev *vn developed. Another 
view n that the time was not ripe, 
m, the btolopcal world had nut 
yut hecfi hrou|ht upUi the level 
where preeiM and maThematrcnl 
wmrk doae hy Mendel could appear 
promises^ 

Amoni othei vircgmstances, at 
ite line of Mendel's works mtetusi 
of bmloihti cofiired on evvluiiun 
and natornl sekctioii fo(k>win| the 
puHhmtioo of Ort$in rf Sfrrirs by 
Charter Oarwja. Finally, it has bean 
saBBsted that Mendd midht bave 
wosi tte recopnilioii for hir idea had 
he “advmsed" ct, and the raioo 
why tedid iwt do w was pomlbly (he 


emHc Dofoerk^l mulls with 
ciuM, Meodd tnew Botluni about 
the iwthano^WDc nahire of (his 
pUiu and was at a loss for aa nF^ioa- 
tloa. Towards the later sta^ea of his 
Ldb, Mendd himself did MM M)eve 
that he had hit upon a teaeral law, 
hence be did aot strive for its reee^i* 
tion. Perhaps his ianate modeeiy 
forced him to lake such a decisHM. 

S. K. Smabua 
.feifltiwr 

Ceffiroi Pe/e/e PrsrerrA freriew 
Knfil. Stf0t4-l7nK 


McaitrMl dherdcn 

Sir.Thb is in regard lo Moitfrae- 
Uea-HMehaaim aaddlswd«ni(d.P.. 
June 1980) by K.C. Kxnwar. Whik 
eonduetini eaperimoM' m hoslri 
^ifU, Martha K. MoCliakteek obaer* 
ved a marked sup pr esaiOB end 
synoKrneisialiott |eoiMidefwe> ra 
their menstrual cycles when they lrv«d 
lofether in a dormitory and were 
not pcrinitied to m* a male (We/arr, 
2:9. 244, 19? h McDinkiDCk renar* 
ked thui |ItI> who came fVc«ueo> 
t1y in conlucr wrfh men ofien had 
renular cycle' Interesting)’, a (prl 
w1ui had kncthy menstnial cycles of 
about a months (•• ISO days) returned 
to the normal «tak when she started 
dailni 4titb her boy rrwnd^ The«e 
sludie- show the', besides the factors 
denenbed in the artick (pp 4l?-dl2), 
presence of males also has a gmai 
influence on meitslrual cycles of 
svomcn 

4 K PAXPfT 
UrMfimenf of 
(/n/veruiv 

CofdO>f^V»l {(fP.) 


ladkn aamae of coaMlIetkas 

Sir, C. Prathap* Reddy ia his 
leTiM (S H.. May 19W) has ttven 
a list of ecjUivalent imifnw oamee 


cf (he fmitlrflirinm Prisia &cte Us 
tfbfl apiMA era** II js 

believed that ear^t lodiaa ascoao- 
mcf^ onlike the Cncts, were aot 
lotercsaed in MnliBr* aid wHidwra 
cMSielklioQS. Honwver, la (he IM 
a good Bumbee of wos am meedy 
oansfaJaw </ the CrccckRonmn 

■azaes Pordwmore. aMxadahoas 
iacroducad much bucr have beam 
likewise provided aa Indian garb 
These racn oca aepenioas on the 
onfifialjiy omI ihe anii^Bity of 
aanrn of the ca>Mdkooe». Probe* 
bly, Reddy has beta svyed mere 
by painoiicfcrvoor ihaa 6y rmtHXUi 
(hoyghl This held re9Uires «stM«i«< 
neenich and bo* telMemrud ap* 
preach which tf bound lo do more 
harm ihaa good. 

S, k, 

fhyknrr L«Perw«r>' 

Une4lfe Mevir 
Mi4tm4 


M 

Sir, I read with meeft miteed 
kner of C. Pratkipa Rcsldy (5.R.. 
May 1910) Oac may a^ wnh 
hiiQ. only niih rmervaiicets. when 
ho «ayv ihai eur andean did eot 
la*a aay Md or subyeci in co mph a e 
la any aigcd, it will he a ml ckim 
to say that aecienn had named 
(iosS of she aea*eqHaienal coaitclk* 
tHMts. No deobt the list of aamee 
gnvi by Reddy makes a* la* 
tarastsig readiBg bat oae asst aot 
the Uen that the Indsaa aaasei 
givas are meetfy jetf mnsleiioM 
«f the LatB aaiaes It is peneidU to 
poiBi oat Im riidt kis^ iiisisiha of 
Jaipur, a aoted vhoht and actsood 
mer, attempted soeta a uanslafioo in 
the ISlb eeatvry. 

bet the qwartiiM is whether oev 
anorris had aada aey atteiapti to 
identify 1 ^^ eRaatoml com* 
ateOaboes and aase them m the 
pan. (he proof of which iMSi aatan- 
aSy be eaOed om fkMi ev aacim 

«u 


5«Mhonr.'B or other teats wherein 
the effiptayment of such oames or 
doftriixions of such consulklicm* 
oould be IdmxiL 

Fortunately, ihii study hiu engaged 
(he anmiion of nuny a vshidar m 
the past U tus been Iwld that It 
would be a iLthcub task to assign 
appmpfiate Indian luuncs to many 
of the ru>n*equatoru] consiellaiions. 
Hie 5MWeef(/j give the names uf 
oUy a few stars tod con»lcllaiii>as, 
iBosily of the cMiptk. For »oine of 
ihc other stars, we can asisocjate rhem 
with fabki frum uld scriptures and 
other aacieiu tesri It iii evideat, 
ihereftire, that our ancients Itgve aei 
catalogued all the noA'Vduatorjar 
ooaswfiaiioBs, 

The nanWk of so>uielLstiL>n» given 
by Reddy caiui't be locuicil inaiwient 
tests. F«tr example, Ursa Major i« 
utfldatsd as "Bnihid RukHha" (0 
mean Crwu Roar Thniii>nsielliiiioi\i'i 
Artier kaown as RapUnshi Mandela 
of yorv. Rig Vcd>e rcrcreiwes to 
"Pnarah ' (Thu Katheni. ’^Sapta 
Mayuryyah" (T?k Seven Pca-]ie«), 
*'Rik*haV' (The Bear), etc, are 
tvsoetated with it The JPekme 
JideRenra gives the positions oeeupv 
od by each of the •even Tisblt' 
ead even ‘ArumJhBri'vrhich is Aleur 
—99 Ursac Maforis, Akor mekes a 
viiualdOBhkwiih Mi/ar—ifela Utsae 
MajoTiv, known to our ancienis as 
’Vesiihu'i Arandhair taken a» 
VaMskta’i cenvort served as a test 
star fbr oar aneiems R«eri now, it 
IS customary m Hindu marriagei 
ihai the Ordegroum shows Aruiv* 
dhati 40 (he bride onihe marr«ge 
night. In lavourmbJe eonditions, if 
ewe IS unable to see Arundhaii 
(Akor) with naked eyes, it i< tiiueJbr 
him to coasuli an ophthalmologiel. 

Orioo has played the must la* 
portant part m legendary tales of 
the tod the West. Be it Orion 
fallag IB krve with Merope or 
Prajkpath> casting hi« lustful eyes on 
Ridut (Rohiiu), legendary heroes are 
seen givea appropriate positions m 
the sky. Or could )t be the other *ay 


ocroasR leao 


gOBsa RBpORm 



ftbouc 7 i^hctoe to k«m utd 
mneisbec tbe d«tai]» of the surry 
hA«eiu. 

Orton teemed 

n the aatroCo^KsJ irtc* i» tefened (O 
It Pnjapathi Of Mri^, Ciok hfijur 
*1 Mn0t Vyidbi (TIk: HvnterJ end 
ItifStriuA It LubtHuki.Tlie kOUl^vni 
pole is reTettsd lo is Yinw Dbnivi. 
EvcD Ihe coiutetUlioQ Ctes tdeol** 
Aed end nuned by A. Poyet oily 
ID 1679 «|\ known to ih« Hindirk 
loai igo u TrisMAhu Mindlli 
r deMst from Turiher etibontioo 
for wint of spihc, tboofli otOK 
insiiniMs eovld be tiled. Bui it k i 
fici ihii cannot M d4.ni«d. men* 
liooed inyA.. Nuvembar t9^, iImi 
the main iniurcMof our anewiUt w«s 
largely on the stars uAdconsiothi vis 
(yin| nuar aivil around i^ nriipi* 
Though iiwr ancrents wereuven awarr 
of some or th< lou'cnjuaiunal eon* 
■ttflitions (hni'wn and KieniiAcd.veiy 
bte by others) md Kid made special 
Hudic^ of theni, they have nril Irfr 
complete dabs oo iTi aiM^uaier«l 
eoiislellations as iKey have done for 
lh* 1^1' 

VS.K Aaman 
.Veprrtnrendmr 
0«V*er 

TTie caniMa Jiaard 

Sir, Uteful Iniormaiion has been 
rurnriJiid ihoui iKu (ottimon IteaM. 
CV^errt •intrant bv Shell ir t>aitatri 


(SJL. Oct. 1979). Ha ayi dm (he 
fenk layaado^ <d llhtt eggs. 
15 to 2D days iAb —*‘"g I have 
worked oa the h-| h<m 1 h<-h »i- tMlogy 
of tkxs lizard aid obierved that 
mattag occimfroB htay to Aiicast 
aadonpouuoo ttkei pkee froja July 
to early Oeteherm (ha annml coma 
(leaviagtheeureniueeapart). Thai, 
aher matiog (fertdizasiea), eggs 
are io the ovidacu for a 

jwrnd uf 40 to 45 days lad by rhe 
iiaw they art kid. the mbiyi 
has already uidergpne considerable 
dtvekpiacai. 

Coasideiiog evoi the eztrtiwiiei. 
I have observed (he orltca matiog 
durmg kte April aM the aariiesJ 
ovtfioMiion by rntd-Juae at ooe 
eumne» aad the Ia 1 e^( maiiDg uptn 
the ead of SetNraibcr aad the lato^t 
ovipositKM apto early Novembtr, ii 
the other eitreme At both the estro' 
mntos the mauwiaA time ekpsed 
IV about 4) days 

Both Ihe oruer aad fewiAatica 
«f reprodueiKift arc. to a krge 
eiimi, gomaed by <t«matie 
coaditiOfa The egg reteatioa >a 
ovidoccK for a period of ai leak 
40 days hohb gnod m spMt of 
of (be Cm (hat there etwis geogiv 
phKai varmioas m (he mainail 
reptcdvcrive rhythatv of the lirard» 
C fwafakr. 

S. TxietaarooT 
zaakgrOeprt. 
fi.JfM. Sekare CMkge 
Omavrrr £77004 
Kknaliata 


kelp 

Sr. I read The gkM kdps by 
K. N. Bamaknihaaa (5.A., Hay 
1910) wfA much iotereel While 
givBg Ub eCoQOBic ioportaoce of 
the kdpi. the aaihot has faded (o 
give tome of their more irnpdrtini 
lues He scyt ihu oaiy potash 
1} eitruttd from kelps Besides this 
ele m eat, iodise is alio estiwttd la 
good araounis. The conceitratioti 
ofiodjae le kelp* may be at much as 
20,000 limes that ef mi waier. 
Many speeiM of kdps are uud 
as food by nan. eipeeialFy in the 
Oneac (n northeni Europe and 
other p«ru of the viorl^ they alee 
lervc ae feed for fhfin tAimale. Kelp 
ha» long beea uicd localty ai a feriitn 
w. It has high nitmr n and POta»* 
snimconkatbut ii le* ta phcepKonis 
L«tres1» of kelp are importani 
•n 4 number of indutuaJ proeesm 
Probably 30 per sent of oommeruial 
•ce cream n stabdikd with algia. 
a ooUotd obesawd fhum the cell wiU« 
ef brown ilpe. Algin jnparb a 
Nfwooth ceakiMiMy lo the froun 
produce and preventi formation of 
large ko crykiaik dumg ilorage It 
n aho used m the manu/acture ef 
pt^rnueeutkal producU, such as 
pilh, oiatments, denlifoeet and in 
cosmetio, such a» shaving crMmk 
and Miens. 

S. FaawMA 

Ctciafff te Detae>' 
epptromfo/ JuoM CeArgA 
Pcrrtt«aido.i;tfn) 
JCuraoef PU/., d.P 


Corrigvods 

). Rrf 5.A.. August i9g0(T)ie DNAcoauoiony). page 50S, Ihecomctlepatd for Etg. 2 iitlibisntieo 
of hefiJi geonetisi sMwmg % l«n hamM do«bk helii (a), and a nght banded double beUa fo). 

3 Ref. 5.A , Auguct 19R0. (Sciewc gul^ p. 554/vod author’s nam as Vijay Deahpaode. 

y Ref. 5.A, Sepromber 1980. page 59*. r«ud aitale iMe as ’Choral aad ik bydnte’ fm ’Chloral and 
*u hydrates’. 
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MOON 


TW 

Memr; u too nev l&t 

sa (A be visible during the hnt* 
qwtsr of tte month It i« in inferior 
ceejiAOkn with the sua on 3nl. 
TheresftM. it renppews u t nwroing 
nar ud tiiA shout sa hour before 
cuAM It bccoQiet direct on lAh. It 
it si the fTcstest western elongatioa 
ttf shout 20* from the tun oa 20th. 
It B in Lifon (fade), (is vnusl 
ns^itude ^ries froa 'fl.B to 
—O.S. 


Veen (5ulre), s monuni itor, 
met sbotH (WO end s hslf hoofs bw 
fon HBtme durinc the nmith It 
psMM tboul hsJf 4 decree south of 
Sscum on dih It «bo pssssi shout 
d* north of the ftir Spies (CAtrm) 
on ITth. It moves from Virjo (Jfovu) 
to Lihrs (TUe;. Its visusl mif#- 
tude IS shout —21. 

Mart ( Vif rts), visible in the 
Aonini sk>. sets sbout two hoon 
•ftsr MMfC duhni the month. It 
moves ftom Scorpio (yriKhlka) to 
Sidittsriui (Memo). Us vieasl 
msfutude IS about 

Jepitee (MAsamN). visible ift 
the moraini shy. rises iboul two 
sad a half houra s/ter Ineal midnifhl 
dunof the ftnt Wf of the enomh 
aod about one aad a half hours 
after it dum^ the (oeonil 
It IS ua Vir^o Its visual 

migattude is obOBt —1.4. 



N ew owon is oe lih b 2*i 2 AM 
ladruU noon on 2^41 I2>09 
PM ICT. Vu noon peases about two 
■ad a haff depues north of Jsprtn 
and twodfl^eesuerchof Sotun and 
Vaaos 9D 4th aad abooi five detms 


O POLL MOON 2^ 

aorUi of Man ow lllfo Tte Innf 
ewsceat becomes Ant vtuUe tfto 
the ww moon day in the rwiefag of 
9th Tl4 Moniea bmfeeorfor- 
itet free tk ennh oa $ih aad at 
pnri|in or neaieil to it oa Zfst. 


Seen (.Saw], visible m tbs 
BoreiDf sky. rbet about three 
hours after lomi reidnight iSiring 
the fint half of the month and two 
haun after it dinng the second IbIT. 
it IS in Vii^ fXe>w). la visusl 
magnitude is aboat4-|.2, 

(.Sfliwrf. Director, PcuitjoftalAstr* 
MOiay CeiSre. inlk Meteorologka] 
CbVfr* ^$46, Block NC (Ist 
Fl^), New Alippre, CaJeuBS* 

7D0052]. 




L tOXT propajsAle» ik • 

dj^oniinuous or corpu^ulu 
nvinor. in Ih0 form of pho<ofi» or 
quanta The tuta] artxDuni of 
enerfy CaHin^ oa ihe Mjrfaca of t)iB 
eatiFi IS oMimawd al about 10** 
Cal/year Only 12 per cmi of (hit 
vneegy is aciuJIy available (o pUni 
lifo, tiv; rest 1% eiihiet outsxia of the 
vhtbk range nr is absorbed by the ai- 
mospherv or Ihe lUih'living ponioas 
of Ihe qirlh's surfaOc Of aJl the eays 
in which life interacts wiib tight, the 
nuist fuiuUmenial one is phoiosym- 
thesis, Ihc biological coavarsiM of 


dntea requres 6tt Kcal of eftergv 
to fonn • Bol. of ghMoee. Thiseoogy 
« poehkd by Ufbt 

LneaMnlleo of gtoloeyMMic me- 

(hw m 

niotfrsyntfteMe occur* In aB 
f res planl tissue to spmbad planl 
cell orpodlm^ lafiiiul to as chloro* 
pU*ts C'Worof4as& (Pig Oarelou- 
»ha(iedor|aacUes about 5^ loag aM 
2^0^ wide The cU> 

ro|di»i ^ vunMinded by a double* 
memhiipe oii^lofie which regulates 


ihmu^ a scries of ekctron cainer 
CDinpouDdc, rh»i afe aJeo present in 
photesyethctie rneabrvies diuII they 
receb the eocATyme NADP* 
(aioaliaafnide ‘adcnbe diouckotide 
l^sphate) wi^eh tliev reduce to 
S A DPH. Hus flow of elm tons from 
H,0 to NADP* IS Mcempamed by 
plwtosyniHelJC formation of ATP 
(ademsioe iriphoepbatet from A DP 
(kdeMsiiK diphosfhatet and Pi 
(«oorgajue phosphate) This proeeas 
u tariMd friustophiMphoiylaiian. The 
rmuhing ATP is a molsule with a 
high coMCAi of ehemical energy. 


HOW CHLOROPLASTS 
SYNTHESISE ATP 


JIMBSH C JAIN 
ARNOST HORAK 


lighi energy mcw chemwal mergy 
As a mailer of feel. aU living things 
ate ultiniARly dependent uptui p^UHO* 
syvhiM' vine) n is the 'Outm ri 
usygen in the eirihS atino^phere as 
well as the source of fond for noi^ 
phOinsynihcTK or|aAiviTVv. 

During phi^iiHynlhesis in higher 
pludis, the inorganic ga> C'0| <> redu* 
evd III the level of varhehydrates 
ecss'idiiig (0 thiD equation 

Light 

~ 'CM 1,0^+60* 

Glee OK 

The hydrogen needed for reduc- 
lion I'f C0( IS deriTed from 11^0 
muivculev the oxygon frosi the 
H,0 molecules is not needed <n 
pbi'Co>vnihcsis <uid r< ttkrepsm rele¬ 
ased as molucuUi 0|. TK /lo'X ya 
thclic reduction ef CO, t.* .efbohy 


Llgbt groemicd a pralOB frBdieal Beroia ibc pbolo> 
ajrathetk membraae; lAe flow of proioBi dowa thia 
gradiooi provide* ooer^ for ayatbetii of ATP 


Ibe irirupoet of wtab^ii* into and 
eel of n Slrona n the bqBid. Ji* 
ghily granular, material fiflmi the 
chtoroptosls and eoataremg ibe ea* 
xymes rcspeasibto for phMeiyaibeiK 
reduction nf CO, u> carhohydram 
tto^idai, stroma eUorop4asn eon 
tain an eatenawe lamellar fyuem. 
These (amellia. called ibylakoids^ 
form stacks called gram, Oraae are 
cenneewd log e th e r bv iadividMl 
drotto ICACdae He tomeBar sysiem 
contain* all the pftotesyntbeeK pig- 
neats of the plaai. These ptgRtenh, 
ddoroplQrQv aad earoteaeids. absorb 
ligbl in the laitnl oreM of photo* 
vyftthaws,The«aer|y of these abeor* 
bed tigfai qiOAla is used to jAotooii* 
dr^ a reoleeafc ^ Btokcuh/ 

caygea. protons lad sAacivos, Ihe 
elcctroQ* rew eee d fron HgO pass 


TofeUier with ths NAOPH fbrmed 
ai a result of photoiynihetie 
cleetron trvtsfvrt. AT? is used to 
deivt the energy-requiring reduoiion 
of CO, Co carbohydralet. 

Meshaalwi ef ATF syvCteile 

Sinee ATP formed during 
phcPtophos^tOfylatiOA i» required 
fbr phetosyntheCw formation of 
carbohydrates, as well as Air many 
other bioiyoUvtM revtioos that 
reqairo an inpsrt of chemical energy, 
It IS important to understand how 
ATP IS formed dunng photophos* 
phorrlation and luTw this ATP 
synthesn it 'egnlatad in the plant. 
AMsough wt know tint the Ughl* 
lodueed deetnm transport cB the 
pbotosyathetk membraaes provides 


D' Jsjr <1 FsHow m Daeu cC fUai Seanea, Ueir. of AJbwSi, Blvaer. CtnsA TkOaS: Dr. RmiJi a AeflU 

PreS in (Ik bow 





rpip«i4ikiK ar ^ ttcvtstw 


Ui« t>r Mf (he 

im>lecul«r mwlwnixn nf (hK ATP 
fni*ni<u»'Mi II noi yn kiuHkn, 

Thi* Hritiih KiAchamisi Peter Mk« 

chd^ < 1 * vp«k iKe p\rsr to re^i/* 
ilwi the hulldufi Ilf pfi»ii>fv> m iie> 
IhylAki^id HM mi|ht ««r<re « soikbc 
«/ ctieriiy lu drive phc^wphn'rttnrylc 
Oiin Phi^(iW(r>ttiK>fv nf A DP 
to ATP 4«|li ror u Miwr«e i>f eRer0 
ttitd d(V* rm iKVur sfH>ntiwowv|y 
MiMhelLsn fj ta«leil iitlUs CheoKMOrm* 
la Hyr^oiheii^ thut ite I'ktu of «Ik> 
irnn« Trom h^O ro NADP* thfOkijA 
rhch>avn»vl eliuriifi lerrwr nwleeuP 
k-v icNuiii lo |«orteiM»n iif p^*tnn^ ••<* 
<»itf »Klc and e<»n^un)fM•tfn «r pmieos 
Oft ihii mher «ide ol the thytekoid 
mamhrsAr A» k rv^wit, 4n \'4ccir^ 
oKeiniwI hi^coo uraOwni k ^retted 
uerovN Che membruK The drAilient 
coniiv|v of o»o GompoiteftCv a 4*11*' 
temv; te Kydro^n ioa sanceAiiuina 
<pH^ and • diflcmKc in eleeiia 
pvrrnCier, The flow of proioov dovm 
Che fmibeni providn enric lo< 
ihc proiem coupliftf fetior ICF^) 
MO enzyow bound io ihe ihyhkoid 
oiembrwe aurficc. m vyrlheni/e 
ATP. 

The key predtaiuiu •>r k<itchc(r« 
h>po(hevi» were i«>ni’)rmed by ea* 


pcTTBons « Bay Uoruonev 
Amoaf Am •«» «a ei |u ii ina i by 
A«dre T Ja^adorf CetwU Unt- 
vaeiicy amA Enmt G. Urfte of 
Wuhiftitoa Sab Gftjveraiy 
ihai ATP eodd be ^ulMneed le 
lottl dneUeM if a prMoa pidient 
•as anifkiaUy omed mtoss ttv 
ihyUoid moBbrMe. How 0w> (iw 
photMjrwheue elearoe wapon 
peamie a proM ptAma aem.v (lv 
ihytakoid lOMbiaae and <« 
iha pnxea padieai atad to drive 
ATP vyaclicvn a etderepkav * 
l«i ov «oa»)dcr ila laukeakt 
eveatt foUoanp lipb) abvorjaioe re 
thjrUieids »a mure deUil (Fip. ^i. 

I ifhi vtpt*m ihe eaerfy required 
for removal of ekaroav from HyO 
aad iheir traavport ihrouph dw 
eketrea earners to NAQP' . I ifju 
w absorbed bp pMvyvuhRK p.| 
mealv •hiefc v* heaad «o preeeiftN 
•Ad are tkimed ai rwo peiacv «• 
(hr etaevoa ireaWbr ebaa Thefren 
ptcmeat c b farophyU n rta ueaiAl 
■nokcak of phoM^heeiv CWero* 
Phyll aod acm»ory piptiBti uieb «>. 
hnaewmeiB aad uaihephpfl absorb 
li|hi over a kr^ fveeran «f ihe »im 
bkvpectrum TkxrkRttoaoTliitlM 
absorbtaf ptrivnis. ealted the an 
reofta complu. n iimTiilili il la ck 
itiykbovd tombrafte The pi|mear 
Atokealca of the aaleaeta compks 
absorb a U$hi qBaeum and the en« 
ergy of ekABiioa is traarf^rrvd friiAi 
the aftBaaa mntfka to a «peaaJimr 


cUon>ph>l| mdeede called PfSP 
(Psnnds for pifmeni and Che num¬ 
ber refm (o the wavelendih of Uphi 
m neivom»ii«« ihsi rhe nvoleruk 
ebwrbii The ataorpiioii of a vihkIc 
phoeoA of light bp a vhloiophyM 
molo;ule gives rise in a veraratnvn 
of poviiivr and negative vhargrs in 
a ipecul refion of the memhraiiir 
coaiaiBiag P-bSO and known as cho 
rcaOKMi ceerre P>fMI whwh ha< lust 
an eleetron. hav a ouviiivc cFtar|i,>. 
and Ihe free rlaciron. now ihc reeipi 
cai of Aueh of ihr energy of rhe 
ahsoihed {VJw'ion, u iraftsferreil m 
aa cfeeiron avsecvtia un the i»ukr 
Mirfbce of the nvembrane On ihr 
ahvorpiKHi of another phnioit the 
prauevs i\ repealed The iwc oaidirrd 
P*4M molecuk' are reduced h> two 
ekclreov derived fmm warar with 
the help of an vn/yme ihat coniaifts 
in»ft0ACv« The oayggn atom from 
the water ntolecuk diffuiev nvt of 
(hr cMoropkvi aad the two proiuni 
go ifttu kcdutiun on the innvr side of 
rhe thyiakoid rTvembtaac. 

The iw^ eleetronv chai urus> the 
ABiDhraac fmm p-«gp are piekcd up 
ar Che imier Mirkec of the ihylakoJd 
S a Kydrogea earner ealted 
duinoaeurPQ The dedronv, and 
two proronvcomini fr(«m the situ me. 
rrdrevc PQ rn PQH, The redwed 
Hasiuduiftonc inigrties back acrois 
(he mcmhiene lo the innr* suKkee 
THctf ilw PGH, itemrrrs 'he ftav' 
rwHis ro tyniK'htoni* f. end (he nt«' 
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r%, Ni w W» m ^>i t l fc iii«—Hu, CTjwC^li^ immi.P' 

C l mi ll—1 1. PQ PtaMMiM, fC P^IQ^ U 9mwt»VK fAfimfkMm A««» -1-- Mt h^^mi 

(onk4r» r«MMad anidpUtPtKykkixd Th* liglM’atdiMad i(wtfer oC <*ie<i fhst Tor every three protOQi 
aie. Prern cyievVome f. the ek^ eketiM* •« M^ap^Mcd by m pueut^ oui«e«riU (hwiigh (M ooi*i* 
(rofl» r(o« lo ihe eepp«r*««BaiAin| M>4rfhaiiio» of the iMcruk ^ one molecule of AOP u eom* 
protein plHvtnoy til in wlueh crtn<r«r> (he rhyltto*4 sw TW hydromioM bMed wiih inor^ie phoepUle to 
the elevirofu ever to ihe 'Ccend reepoMibte for ihueeidMlatien come l!Mjn ATT 
phvtechemiMlIy eciive «rfe cot* frem ivovooron. the peotonv teJete* The CTi^F« eomplei ii compel* 
riiaiiti toother epecitJiMd ehlor^ ed duriof ibe removtl of eleottooe ed of tvro mwJtiMbunil ptrti. One 
phyll molecule. ctUed T«70O T*W from nmecr »nd the pioeonv eceutUy portion, deii|htted coupliot ftcior I 
le encifed by Wifi'S tbeorptmn end pumped teroM (he ihyltkoed mem* (0P||, ifipetr* lo be periphertl to 
trtnerof of etatriy lo »i froirv ihe brtAe m iho eourto of edeetrot trtin* the meitbrtne beotuee rt it euily 
tncemuk complex The eloctrone from port A ltr|e tmouttc of free eoerfy and reversibly dinocitted frnm the 
Che escited T'W ire tecepted by en « eioted in ibo protoo gndierH eitt* membrtte vrthoui diiniption of 
iren>iulfur protein at the outer Mir* bbshed by pho Whe mnnl edectivn the lipU btleyrr uf the thyltlioid 
fbee of the membrene there, the tmtepon Ptrt of ihs enerfy etn rnembnne. It bi eompoted of live 
iron-cuFfut prntrm redwce* ferre* be recoTerod by alh»*iOf ibe peolona dinerenr tubuiijri. ATP'hydroiytic 
doxtn From ferredoxitthe Hectrom lo flov boek oceoes the (hyUio«d <ATTtM> totivetv be induoed it 
dow u> \ protein cofUtiAmp dtvm n xiw b reise (hriMifh • inembr t n e tiv CPj tolcbiltzed from the mem- 
tdemne dmuclrotide (PAOI. which bound emyme comlyim^ phoeph^ brtne btc, htvmg lost eonneetJen to 
on rediKiion combiner with two lyblion of ADT to ATP. the protos jrtdienl, rt cwono longer 

0roion« from the ttrome to form TV eoey me syelem ihf couples tytlbeiite ATT. The reratninj por- 
FADH,. (n the Jts( reecrion of elec- rhe ddfueaow of proeoni book (hroufh tton of Ibe complex, desifiiAied CF«, 
cron trtncpori NADP* >« reduced the membrtae to IV eyMbeiis of k tpptnatly ntfetrel with thetoem- 
by the ekcironv tod t proton from ATT n ibe CF,*CFa oomplex. which brtne tad methttei proton trtMloea* 
FADH» ro fono NADPH. A» » is cilkd the conpimd ^ceor conu tion. Membrnnev pHcuxTIy depleted of 
rewlT of rhe electron flow from plex. TV CT| p oet i oo of the com- CFi nr« devoid of ATT syniVtlc 
H(0 to NADP' three protom tre pin prbtnulee from the ontersurften activity even if some CFj moleniles 
removed from the ttreint*ftciq 4 side of 1V thyUoU nmbenac. Pmeu with ATPtse totivity stiU remain 
of the membrtoe and four protons flow ouCwtid theoe^ (he CF|-Cf^« ittnehed to them beoausa theo the 
tit fenented j aside the thyixKoKi ****"]>»»■ tod ttse ATP as formed in etpneityTD maiattis tpmton frtdl* 
iu the CF| peethm- The evi^wce nidt- ent is loM. The totivity of p li o ic - 


taptex RiPOftTM 


^bCTdaR'iMa 







i» ralofvd it Cft 
nohBulw w««dM to Ike 4eplKai 
miabiitoii lodcr •pprppnm coadi* 
(toA*. Om cu epodud*, thtrefor*. 
ikAi tha CF( (uusuir* » n^oirM 
boik to pmoto 4iuip*liot of (bo 
protoa frodMAt luul (o eosolyn 4c 
produeiioo of ATP. 

Th* iMCliuusm of ATP syoihna 
4t (he active sile, which u issocwtcd 

whh the CFi p*rt of (he CY'i-CF, 

eomples it aol yel kaoen, bait 4 p. 
undai artwe iovcsitpuioa It n well 
cttobli>hod thW illumiaaied etoe**^ 
plAK Biembranci cMlyw fermattM 
of Y'ltbeDad ATP oa i wuhatM wKh 
APP and **Pi Several hypothevv 
liave hoen propowd to ctplait ihc 
moltoylar mechaniHn of phMoiya- 
ih«<ic ATP fOratotioa. ABef them 
resomiM Iheflow ef^tom thrmi|h 
(ho CFi'CPi oomploi W ilr drmxf 
fom fbr ATP vyMlw«i». but thoy 
differ m (hear va.wi m Hm the pr^ 
loa* are mad for Hu ATP fornaiiM 
(iKher directly or ladirecdyl. la a 
direct nechaAnm propruad by Mu* 
dull, iHe piwoM flow through the 
Cf I ponioa of rtw CF4<P| oomplee 
AAd dRash one of the eiypeae of 
I he irtorpafue phokphair beuAd 
ai ihe active 4Re of ihe CT» 
pofiiOK of (ho CFi-Cfa eomplet 
a mult, thii oeypee ii ramoved e« a 
molecule of end the rcrnainiod 
posicively vharprd phoapheryliom 
wadeTjOce a nwloephilic ittoch by 
the Ro^tivelv tharped osyjen cf the 
diphoephale vido chain of ADP. 
teiuliinp in formacwn of aTP 
Thii ATP then dn«o6iare« from 
eazymr, 

la the other rtwchaauiBe of 
photophnphoiylaiioQ, such a> (hooc 
propowd hy>Paul D Boyv of (he 
Uaivmity of Calitonua and by F.C. 
Sbter of the Univorai'ty of Amttor- 
dam. the rolo of the protoa pndicat 
It loet diroR, The protoa pradicat K 
asiumed to caoeo coufbnoaboaal 
ohaafR ia ite CFj por ti oa of the 
CPj*CF« coBfrin. Thee* ooofom.* 


tioaal obaagm ia eh* proioia la 
(toa provide 4c laa i u to ralaaif 
ATP. focmed mjtm at the attve 
site of CF, flom APP ead Pi. iiso 
the MttoiM 


Poeh. dtraat aad mdnci 
aaiuBt diwaaeed above csmbk dan 
ADF H ibe phoip^a oeeefUot dur- 
10$ phntripfcnephcuylaia'iu However, 
Roy aad Moudriaaato of tfw )el«to 
Hopkmt Uarvaewtypnipatad a raodH 
for pboeophcephorylaooa ia wbuch 
AMP, raihto ibaa ADf. i« Ou imttot 
|UMH|ihcie a c eepniu duncd Photo 
phruphnrylaiioto Aoeordiag to 4ew 
aothorv, the ADP fbfied ftom AMP 
and Pi a aoaeovaleaily bound m 
the CP, proeem where n doaettk 
P'Phoephar* le a toe l e c ul e of hub>> 
traio ADP to teem Mbeciare ATP mi 
AMP.i.c, thMOwairaa'ghtopItoO’ 
lauon roaetion (Fig.^l. 




One of the awlhorv <A H > and 
Sud Zalik hKWMOdiheADPanalot 
■^^nuehykito edtaotinr V^pho* 
phato iAOPCPl, m «hKh ihe 
wmmat phmphife’ w vtoWe aad dao« 
not vpirt off, to tori (Ito ptopoul 
oTRoyaad Woudftooakn Ouctotfw 
riabiHiy of the leemincJ phovpbatt 
OPCPA, (hnaaalof maiiDi undergo 
the irankphoupheryhiroA nasion 
ro^witad by (hrtr bypoUiewv h was 
(band ihai AOPCP can 'ucve av a 
tubwive for phneophnrpfcorylatioa. 
RoemM etpcnoHctc ia our toberatory 
have ihowa 4al AOPCP coatootev' 
wA ADP for te ADP b«^B<uie 
oaphotoeyWheiBaembraaev Theee 
(OMlii tndiiair iha> sabeme ADP 
does •Mitodefgoatnatohosdtor^' 
boa — durfnd photo ptonph^ 
ijrhlina 

WUe ao o i uc B cwtoiiue oaa 
be 4mwa at pnoeto abool ite details 
of the aeiiiaaif by wkkk cWoio- 


pJasi cBaavCtoturca ATP. It is ctw 
that (be cWoroplan ATPaaa is a 
key enzyene in the photopliosphory' 
hZKM mechaasiB This obviou^ 
resiuires hirthor ktady. It is woipt- 
las to sacpeat that the ohoBuciJ 
modidcaDow of Ac active sitas oa 
Ihe ATTtee and irttorviioQS of 
%iii) nuelec(Mlo*fW prc> 
Furitiow of the wymo may be 
Mpfnl in probing ibe iwure of those 
wm aad therefore dtcidind a precise 
■todof for ATP syiuheei' 
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|NF 1 L\A£D pboi a 

^ the tWj diBf of ioAvi^ liBa|d 
b 7 pbofognpby. It cder< 8 ^ m mrti 
fieliv »«fiudyrng wB(ct poOunon from 
ihp 8 i^j 9 iir*\'yjAg diober roMHirces* 
lOvc'ii^ins th< iBfrwed luo^* 
MiKX of CD*]». iocfmmiQi o f«iiiur'» 
mriFbids ufuiuskjog o burglUi loroil* 
rttg ihc me of 4 B iodcM MmX, 
e(p«Mn( t torged documeR, m ptc~ 
turinj the nociuenil flifhi of bus 
WftJiever ihc purpoer, tafrircd pfatO' 
irephy pnlvld(^ uderration usn^ 
laiiuNe by Mh^r meiu 

In iSeO, Sir ViUiui Hrndh'(» i 


or oiddlr*Haired »- [■■■ (ban tp- 

fnDSBCdy 1.5 ^ m 

frr islmt 'frsD ippiwi* 

p *0 

1 * T 9 TO, Ptcftoiaf It tf. Vend 
of Jokm Uirott M fy. 8do* 

mar, U.SJL. nm the frnt e» taie 
iftfrval ph i M c pep b of a imbeapr. 
’ne faRw of dm pheniK 

p^b w Ar fopcedoOioa of 
kod trees m sab* vhiR uad the sky 
8v ttBUpbi Mack. In spm: pt 
V«)db suem. Oe pbompapfsc 
j i mf i ii iiiin ifa0«cd Utfe miereM in 
the me of iiAated raduoeas mM 


fr^tilir blad: aad «Uw iafrered 
^Mofnphy «aa be defiord « the 
oehtuque of uim^ a eaaeri )eii» to 
focas lA iiAired »™p oa to a photo* 
heasiiized m infrared 
raijlOToc to obeaifi a blaek afid whin 
negartee retard ntd subie^encly a 
posiim print. The charocierutics 
of infrared AJa», lofrared veurem. 
nmens aod fihBr« which att 
required tor uifrarrd phofepraphy arc 
dhoHicd heir. 


M K SHARMA 



Infrared pbMo 0 *phy oflen uoiqur po»»Jbjhtie» is • 
mge of that cocompau s^collure, redovr* 
CM fBfvey, medical dtogooftty^t^ame detei'rton and evcA 
aerrooomy 


Gennan (Mrencncr. Ji»cot\rrd ihc 
infrDr<«2 refiea «if the 'Olar »o«einioi. 
Ad tIJusrratlOA nf 'he rleciNcDaR* 
lutk 'peerrum i> thown ie Fip i. 

the vihbk red. there mmh 
'• refieo ni ]oegei W4«v)a)t(ch' « the 
nioghbourheod of very 'hen retbe 
wave* Thne reyh are imiiabk to 
eye Ivi deicaaHr by cor xwe of 
wamiih aod are hsown o' ha* ware* 
tic loftMd, the leCrr inmniot 'bob* 
ced'. (nfripti ndcHien on b* 
cJahsciKd into three brood ranp> of 
'ocrra'^nily loQpc wavi ketpht omr- 
mtreiu^ rrf'on (fron ^iproci- 
maiels o<7 p le imrrntediatc 


ipjg. wbaa ao Aioenoo xmtsi 
V. H Vrdhi of (be LhA Obacr- 
vaney. k'.5.A..pfaoisfraphed(hrAier* 
la Nrada Mwintiiot. >0^ x»j kn 
a«oy. by meoaa of ibr hoae-pene. 
ifitBp mfrirod ray%. Suiex rhea 4 
pat 6al of re a e a r cb hak bees evned 
00 ia (be soady of odf e d pbeio- 
paphy. Araoad ip6o a apccnl type. iM 
mJb-k^ coker film «*v louod vk> 
fid m dtfferem field' of urfioi e d omji 
p hr en p ip hy 


Infrared fUma 

Ifieu^ methods tor suwcuiof 
sniulntBa teinfrircd hive been kj>own 
sioa rhe laitei pai 1 of the last ccartjry, 
n wi' nor unot lyyi rhai reoewvd 
remreh le ihv^ fmU began tor nuking 
leaikble photographic plates ind libos 
•uViWtsT 10 inTrufcd Sensuivny 
•9 radiatt«3' beyond the viwhle red 
IS atcoorplr.hed hy oddin| 10 Ihe 
emuhion eentin dyes betuopng 10 


Jr SPuBmaii SeAnr&umiek IMkec «no l>f c ic n o uu i Bwem t »a n». et,Het>o Boo **0000 



the cfuiv PbotofitptaK fiJos 

■K Dov milible wbcfa are MSini** 
tp die "■cnaic" of la&ved or 
ttUT-iofnnd rcfun froa 07 ^ ie 
xj.) ^ However, by aeini i^eoai 
aettuA, It H pcpseiWe lo record ifae 
ipectnw upto s 0 ((. 

lafrvtd'ioiiew matrriit« ere 
4 v»il 4 bte la abeeo oc cut jJiM 
aod ui verieue fee nBounwe Md 
roll film aanu lofeired high* 
epeed beve pewed le be ^uxe 
eeJuebk fer photefrxphog JiTug 
•abiecce or fee aabiog receedi of 
aeneo ib the dark vJm >c a m* 
pnetKil to provide a high keel ^ 
dlusuuriM fee enfOMfro tefrered 
aiovie 4 (b nakee lafrared tiBiiBB- 
pieuiro photography pessiblr u 
rither bw levalt of illufauuben. 
or lathe dark Withiueliflla. lafrated 
reoerdi caa be made of opceattetn 
«Mb 41 phOMiraplM precewog 
sateriaJi auaufectiire or hiokfxal 
tfMie* Under djrk*edapiatioa eoadi* 
U4M which Airic he perrurned uadir 
speoal lif&uof csadjtwq* The •ceb* 
nqot la a1io useful for MirreptiiiOM 
phorogrjphy. wliea ihc ivb|cct musi 
noi haoer chat W v. beng ptwem 
graiAed. ai m ^runaal or Mimrearv 
iAvc«iifiiiieas peycholegual tritdo 
and audK'oee *«aetion rr^erdiag 

infrared aourcea 

f'hMogtaphw lights ol* ■!( bad' 
have high enssMon m the afrared 
regioa sT the tpeetruie AH lacaadev* 
eeni wuren ot radiatioo <m< coim* 
derabte quannuei of lofttfcd Toag* 
iieo jiUnum lampt. carhoa arc lad 
fli'h limpi radiace crw'ideiaWe ta^ 
bared Photellood^. photoAiih lamps 
aod ekarooic flash lamps are ea- 
crlleni infrared seuras Ahhoagb 
radiant boaceri such ai flai-iren ami 
eleciru heaters etnd sinsiMe (tna* 
tma cd'beac, they arc of l«la>»« m 
infrared • phetopaphjr 1.009 eipw* 
turea ne needed to uJm ofrared 
pietist' wnh reihaot hceiera 

UuriBg summer appmumotely 
$4^^ of the teial of the coa'i energy 



rcaebieg the eanh or aom hes 10 the 
lofeared range At Ic^ ooe-tkrd ^ 
iha radacoa bes ib the waedcagtfe 

a Moiable fee ptaeupaphjr Hk. 
laefel oAared fer [ Aren g ra phic pis- 
poaes a aheui g^.i lew lo wawet 
ibaa IB inmnirr. infhfiTmg the aced 
of smaewhac botar cBposuees at chat 
liae The blue sky rcflrsit telk 
lofiafed beemsr aavikiigth of Uus 
B smaUee than udrared raj^ fhe 
abadowsoa ihe canh gel leva reflected 
lofraced rays w«h Ihr re^ dtey are 
tepceduced la •bw> of Mash 
■Mb btik detaak « ihe wfesed 
peiBt Thai aceewhts fee the sooiea'i 
IB ihe pnw 

CdiDcm Md fUm 

Any good temet* used for oeih 
oary pheaogiaphy caa bt rmplevid 
far MLfeaeed phaaography with seaK 
prnaeuoes Cenaut pbH aed A*m 


L CMp^ e#koigt iMtvi 


orionu 




pnnUe HiSoesl ecmclioA. Om 
Hise»aga is CB owe )«b by 
I dintaee cqmi is i^'aee of it» Aal 
lasjih. Tlw ccrrea fr^>* for infriwd 
<MaM be obaiaed by visuil fem* 
fiaf. "y* eye a bUad ts these loafcf 
rays. Fib tBrrectws sHf be obtiioed 
by AoMBAf ihroufb • deep red fiber. 
Seae latest eadels cnerK have 
• red dot 00 tbe fitfuiaiin seek lo 
iadion the everife ca c w ctio ii &x 
iafrved pboeofnphy. 

<i>g> lofrticd eunbioas ur 
•tfauivs TO the bhw rtcwp of th« 
^eanas, » •el) m to s part of rbe 
r«d isd 10 the sear iofrared repoo, 
fiiien are placed over iheeanceeleoii 
iw absorb (be Mweaied reri, fertek n| 
(be infrared rceerdi. Vincd isfrand 
eftcti can be ebnised by ibc use of 
bhm srbKh iramoiit dif(er«u •’ivc* 
lafiba ad spscmim. The speeirel 
iTift—iMina fibaracceriHia of rhe 
fihas should be cooaulced befbre 
uba$ ihn. 


Infrared osloui pbo(ograpli> 


tnftared phecograpby it aecempli* 
shed teith a colour film seaiitued go 
iirfwed. (afrared esieyr fitoi has three 
isiafe layers leBsiesed to freen, red 
Htd infrared wtead of to blue, ireeo 
and red.as m the erdiury eeluur ^la. 
A KeM Wrariea ydlow filter No, 
la is used on the cintera to mchhoJd 
blur, to whkli these layan ate ahe 
arminir Upoo preesstfit. a yellow 
poanirx inB|e msrrdi lo ibr frecti' 
•oaaarve layer mkI ponDre urufci 
of mafrots and cyia sppesi n ibe 
red and iofrared-ieaiitive iiyns. 
mpectmly (Fig. a). 

Blue can be forered b the trani* 
pwttcy. cvB (boogh blue has been 
aduded liuui the iioage by the yeUow 
fita, VhB ibe ydlo* anage in rhe 
frees seoamred layer is bright, 
nitni and cyan will predemuiatE 
K)d mil eombiDe to fbn blue. 
Kuaerous other colours eaa be fot' 
aed, dcpodiDg upootbe propordoo 
of pea, rrdaad bfrared frfk e redor 
triouBfiiEd by Ae sebjea Lears 


Fig, >. A csBaeriten or 
loreerra rttcB 


holders nude oT (h« oood nr emafo- Most ^ed tMcra hasn ve 
sitioQ materiah. kaihrr bdlows, pits- Muubir fit wfived pbccefragdiy 
lie lev bcetjs snd 'butiet' Bd du- Saice lofisacd layi ae Iwqci to «vvc* 
phragms oude ofmsteruts other (hao lengrti tbao nsAfe b^. they get 
nctal, though opaque to viMble hghr Ibc insrd m a plaae mmiisbIisi au«y 
are l^itly rravparent lo leliared. from tbe ptee ai wbadi *tC<U< 
ShooJd obscure &trcaJ» s^w up an fCH fbeuraed Sm cw i ectw n rs 
oefatires, i( it s prahgUc evsc AO sMdly useuitafy bere. Fv sborcer 
meal parts afloid adequate taeseciioa leeal les^ the aae ef a 

to iofrared fUms smO siap tueb » C ii «• f: li may 


o« 


KBNCB«M(ttCR 
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record red hreiine (bcf « "brvbf* 
in lofrved. Tb» ^fipiTnen produqs 
• li|hT*Mwd cyu imafe vliieh ilMt 
red tna the edie lepen to predcA^ 


la M*cAr, vwiit md loAiaful 
bttMte ebre oi ufacb ebiert 
ccrwa cdsan ef nsUe lifh Hp 


iiAat iafrtfed rtps (• a oarfcBd 
dcge e . 

cUoropkrll eT frtefl letrce 
•tetbe own ef rbe visible Iiflii a* 
cqx fieee, but Kis as t |Md 
rdleoQf of lofrved, S» grea 

fahage, recerdcd io thedee 

of frer «ub <RdiAtrT aad peocbr^ 
QMX filfee. sppesn la leoa of light 
or eva wbjtr wha photc^ 
gnpihed *ub lofrved, iiq b & v) Sdtt 
thae is htrle i&fnred seaitend froa 
cbe blue sky. due re kaseipetiire by 
ihe lafrered nys, tV dcasicy w the 
lafrered omure u lo» givi«g 
tm^ight buck la the pneifive 
pae. An loftved phec n g iaph 
iherefere aiy eihibii « toy 
ditoesw leae readicieo fna that sea 


A visibl^Ulhe entnpnnear m the 
Added to Ac udrved record. 
rAuldflg UflAperacy » a ranitflsd 
coleuf rcadftioe of Ae lubieei The 
film produces ehueeuriioc coleufs m 
(be pbMoffapte of ottAy physteUfleil 
and bouflial itibiciacn. Meddled 
Mbur phecBffepby effen e aew vey 
re study lafteeid pheeoaeae. 

Cdeon pcodoeed in ■* isfived 
pbore|riph caoMC eppeer (be seae 
»It den la the ongoil. Pm — 
in ioftired phnofraph «f a spectrum 
la A niobew mil oet reproduce tbe 
onguMl cdleuA la the seme reUene 
posiiiea. A Afiaccioa fria^ A e 
metoscope Add oay ejoieUy cihlblt 
I blue, I iraa, nd a ted Me. la 
u lofraftd coloe DiapvBcy (he 
blue SMM dunppeen. (be peeo msk 
b c c oBirs blue, (be red mc 
gma, lod Aa iofrved acapoaoi ^ 
the Aiii|« beaittsi red. Se Ae timJ 
blue, greeo end nd cotatn ere 
produced, bat (hey m bm obiwd 
ft the sane pnitMas m A the eci* 
giOAl di&MtioA friadQ th^ an dA 
pheed to (he adfum bud b (he 
fnage. 

AppBeariMH 

lateed phMopephy b« ai^ 
iotemdag cod vAmfak ^fdkakiv 



OCTOHI 


«o 



by ilw efe ot as rLCorded oo ao 
wdinuf filA (Fi|. 3). 

Tbe ioipotttoce of isfrared rays w 
]aDd«cap« phofopaphy bs ia tAcir 
abihty to pdScirMc li^bt io;a and 
arrocaphirnc haae &r bnMr eha* 
viuble bghi. pi|. 4 slwwi I am* 
parisuB of an infrared renditioa {nffa) 
wicb ihe poochrorDacu Ntord (V'J* 
whjch reveals the aWny of asfraivd 
pbotogiapby <o “penetme" bate The 
obMCis ate veil defined m ihe sofrared 
pbocopaphy fw the felloMa^ m* 
aonk (i) (he ioo$er waveleogib Ulba- 
red iv, »cai(cred vevevhai leas tbaa 
vt'ible red light, (ii; the lajrared 
rcthxdviiy end abvotpiien chtewtee- 
jauo, nf natural ub>ecia inusHy e»* 
bancv the subiec euurasi, tod 
^Mi> rhe ratio of obrecr bnghraeaa le 
aimotphutic briihtneas >i uwaJly 
lACrosaeiJ by bi|ber refieetivity of 
infrared radiation by tbe UodKspe 

Vbc hate'pcoembr^ properly 
of iiifrernJ rajn fin^ a ivitly hm m 
high*«ltirude Mrial ptnugiaphy. 
PetaJa enutely mvwible to tbe eye 
may be revcolod arhion imild be of 
great value m making mapi or in 
military reevananMnee On the other 
hand, infrared rey* suffer mere abierfK 
linn anil lose Uuir pawrritmg pe»< 
I'ertK' aN the site of (he iwspcsded 
pariiek« inereaaeN. l*Her peectratsag 
properly in the one of fog or haavy 
tnisi K no tetter chan thai fbr vnibte 
light. 

An Imporcant apphcatien et ia« 
frtf ed photography is lo mat.e soiiBla* 
red nr artificial nieonbgbi scene by 
taking plmcnctaphs in dayligbr. Tim 
infriicd (erhniquo n aew wsdely 
used in the moiion ptetitfo sidusDy 
l^ere n coaudciable savmg m 
produimon ants as well v. simphfiea* 
tioA in (be esecuoon of oiany detub 
avoided 10 ptccure*makjag when work¬ 
ing by daylight as compared nub 
that IT night. 

Ahhough rbe use of lafrared n 
making poctraitf of peopk gns 
uDUsual effeen the malts are naa 
fUrtering lofrued penetrates Hviog 
tbsiK to some d^roe ud Si be 


oaad to reteal ruhiarfice deteBs «f 
akte Mcfa aa f kaae tgiB. So so 
meduM h idba a anr bud lo 
the «*»*|p*^ «f nasy bodily affiiC' 
tms. Medical rfm td pfe w o y a p by 
finds iM B Amii e ia brssi 
COBS, B Ao ^ "Mfidif 

nswors, fer (be delaeaiiB of cir* 
calatery peiteias. b Ac etakiaoteiaf 
Mood AancteTBCm. and io dsBS- 
telegy. op beb a ba e J egy. mi liter 
fiBholDiy. 

Infrared pbolop^bs aid tbe 
sOHty of JuudauaoA of boM oeej 
bet bodtes. vhieb la of Bterest (o 
a dniga ^ B ae r. An mcmsiiog es< 
IhJiBtni eooants tt pbosegrapbina 
nan b« flU'BBa wbieb are at a 
Ttiapmiuit Ml below the red hear 

la cmnieology. ifae «ac of ui* 
ftered rrclwoiut m pbosogeaybiag an 
altered or ebarred doctMixnc. a fergod 
ugoatere. bleod srann and 0(b«i 
oNects m goesaon eAca rev t ab detaiW 
invMhk to Ae nahad eye. lafeaced 
pbotograpby bat proved aa be a powri* 
fill lael w Ac saluDan af oiMa wben 
used by a Vamed mma^ier. I>ecu* 
mmi» ikar have AcoBr cbacied by 
fire and mciBit and rtcaat sahreos 
blacfeeiKd by age. Art e< ■Uma 
(Fig ;) BO soBeoasOk be d ecgi l K ie d 
B an ufeBedpTBi DaophoBeM of 
papyri and latntigaMea af papers 
uirsMag wilful anctnptt ro bom 
ihoB ace he(b aided by loftared 
phoiognpby 

Tbe apntabty of "'■‘""g wdiwcd 
phowgr a phs ~(a Ar Aih’ affers 
eppeetwBOvs far tbee Bane typo of 
lotnogadM (i| sCDdyng haoan and 
aoBial AhatwiB wnhoot mtabAtiog 
tbe etpvroncai by dnmrtBg (be 
b^-dark cydei (■) pupdfegiafAy. 
B whiiJi eye inpnnin can bcrctcedcd 
snibout interference frtD a enlbfe 
source; (ioj MostiOBcs b law 
cafimmai. a wAcb mdoce ean 
be gMbered wiAoui Ae kaowkedgr «£ 
those ccoBitaig ibe cdfAce, A 
sfaowi a baaghr pbo^r^hed in 
Ark by a fewlihs aaara b afeared. 

In Ac field of Meuse Ane A- 
siubfe nyi Avo opacd sp a arw 


meAod of itxaek w)oA has proved 
<}uKc fninfol in several imtaiices One 
of Ac ouBUading ip^KaboBS is in 
asucaMcrty, srheretheuseefaspeco 
graph BdBjsmcttenwsA cnfVared film 
has made possiMr the dnewery of 
assay ae» stars which are iovKiMe to 
(he rye rbecorruerographic teebni- 
<)uei used m >utny, entomology, 
hrsiology. ii^ onbryMagy have bteo 
mptoved and ntended by means of 
uftirtd. 
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pATAlYSTS in • woodif 

u i«(Ke Tlwr in«irevp 
of ebwGiliii which by ihcir prcMSce 
A • rcKDoe Mskrtte ibr rMsitoo 
mt ncBiuiat AnoKy 

iBch4n|c4 It the <Ad <i the 
mctioB 

Ttfe» fof oiAfk, ihe ^ e( 
hyfrcge fl ind esype Uafler orA 
Qiiy eeadiBOft' they will rw « 
ilowly ihai u osy uhe e bbUmd 
y«n to fbcED j Jrop warer Bw 
latrodwcc • pieee of biwied ptMisum 
toJ, the cw« will tttei VMloKly «iih 
in aplouofi ai^ nm «f weter 
dreploi $rnilarlyi hydro|«a pnetidc 
i> e iiabk liquid uado ooraiaJ ^«edi 
iioM Bci la eoMKi wnh pIkuma, 
oasposc dic«ide ud 
tubtteeeee, ii stim decaapcwiaf wnh 
the formiiKiri of witcr aed osygo) 

Caralyiu ar< widely Uk«d by cloi 
(4l lodusiry to eadeiiie taiaAed* «f 
cbsnical racciom whidanoiherwi^ 
too Jow to be kofflinefadly gosi. 
blc Before ipi) aamoiua oMikl be 
iDioufoctured muly by the cyaoenade 
precee*, cbete wete only e few phsiv 
lO the whole of wre jod reui 


wwhl peedeoiea <■» oedy abow> 
4«ee macs of K pa yev Vitb the 
leeroAicim efCKidytie Hcba pra»s 
the omba of plieis rmt t* j») 
wHhA ye fttn ^ t^tenj mat- 
<Hd hy ooee ihaa woo a» to 4 ) 
OtOm mm of pa yw %»m> 
io^. A piBBui iwm cheami in' 
duMM pe wliifm eodi. fatihawt. 
impaK wa opm tewy <teiak« 
Old tcy memh pAhae, l/G. 
sehttt.. ptostia, tmm. detoftm. 
ae»(hi w«e of oulyNs m onto 
^ ae* prmpi fooes « 
iwohflmeed the ami^ pracBse* 
10 xam of cemam mecy 
«ad hes mkaSy fhupil the ib*»> 
inol MooiD rw m of cmywt 
A *t> pcnwwec ndey tfaei ofy 70 ”. 
of nadea cheoKel en 

bool • II 01 ime Mip «t el^ 
eed «&'. cfM proi»ict dc?o«^ 
«o cmlyiK 10 mi0T 

Hietary of Po ek pe Hw t 

The weed cmipai m fm 
IB a lat-hoiit ^ the idib may, 
.fMm {lypTj liiiMnu. ai sm 


DATTA 


By offeriflg ia nrbtcc u n 
alterative reaction ^te, 
tbrouth cbembormloB, a 
eaialypi chao|e» nie reac- 
tloB paib whieb invotves 
leee activation energy 


ii *r> boiob pt«a>»od frea lenqui^y ^ 
fenmiKtoo efiruns coviddbrvenp 
prcporeiiee of fiBOfA' froa ikoholK 
*ad eciainai»oe*ethen6aiMO 
of aleeheli v»h cbe hdp of sulphunc 
■nd The UK of s^id catalysts 11 
coeperttivtl)’ rocarc It was oaly s 
ihe cod of (he (Ith ccsrury tioi day* 
wsT yMd lb ak^ dehy^joai ud 
nMife la dehy^ofcoactofti b the 
dm half of the ipth eottury the versa* 
uk aulyttc aoioe of platiouai m 
not Kid by Kvoa] pnnu8car*»cicncs«(s 
latiudtni De«y 10 (t) 4 » OuIob| aad 
Thoaid A lUy, Faraday a styy lad 
Baaein la (Ij 4 *y 5 Ic wai Bamliua 
•Iw weed the tera acJytn lO {Sy5 
ro a ftoup of cbcqiieil rwiiom wheoe 
rata wck accd w iicd by the ptitoeoe 
of foroap Mibetaacei likr oads, bam 
cod pktifHiB 

Titehret poiw oo a catalytic tcoa 
i«oe wot lakeo by A & PhiHipa in 
ityj fer the andertoe of wlpbiar di< 
oxide rowl^r trioiide >fi praence of 
plainuie. but >1 toi^ uother 67 y<«n 
10 uodemaod nd coairol the pmaoG* 
•aggfFrby A^S|eK The hm omd* 
BCTOal plan for Mlphioic acid 
meifeam by miaa pw e m vaa 
aor ap A Oerauy a ilpg 

Tbr becuruic of (be mb ccoDuy 
A* lem peot an like Haber 


Dr Dotti a Aiam Tw1wi*niif vt cmiw bo 
Sirdr>>E)awhiii m 122, 


DcBBAHW. flwiitieir (f dt I>k Jadu Lu. 


ScbaciB, OmnM cad ^ 
aa cbc <£ solid cmlrns far 

iadwriil purpoK lad ducsAn 
ucAa&iflB. Out of iboe eflbni <bk 
th» asAd aulytt &c bydragaiiiioa 
of &< wliidi woi ooamercMliscd in 
1^, ^iouaHfbodsum einl^ J«r 
■iPiinHpi« osduioA (OnwiU r«»*cd 
KoM Pnac for tbii io oBaH* 
pnmMcd ine c«ii^ te OBACtta 
s^Bilnis CKabcr «•» awwdM NoM 
?nv io t$i$ for (tse disce^rr «f 
(Ui wolpt), ood dimmo proomtd 
iroB otide eudjw fiv min pi 
shift reictieis. AU Umo emlj«b 
wete pul ihtc CMioerad opovien 
b^ct Votld War 1. 

Later, mearrisas W ^ J Koadrr 
sod o^Ikts of iho U $.A mad* a oiuor 
breakfhrouch le (be appikanoo «f 
catoirtts la pecrdeuin Kfiaiai Addie 
caialyiis hu*d oo iilics*olvsuia Md 
otbor reaurioli w<re diwotered la 
ip^ei aod 194M aooeriiatioQ, 
detaydrKioo, dehydmwwioo aod 
rdormiac of pt rolaun fiiehoos (ib* 
first catiipiK enefcinf mii •** 
eemalsdoned jo ippi} 

?ow*World Vor II period 
ibe pKfociHioicsl laduitrp pkead •* 
lirn fiooiini oritb cbe fiormuluieo ef 
orpi^aiitoUiC caulrushyZMtkr aad 
Nk» (N«br) ftrisr, ipd^j for pdr 
ntcridai ekdatc sod alkyUraoMsw 
frwiioBs denveC ftoso rrfiaep mn 
to lymberic pUssia, rubber aad etbor 
iodsoiriii nutcriaJs Today pam 
pfc^nue^ laduftry i* ib* bttfni acr 
of caiolTns IbUovtd tj fsiiliscr 
othtf lodoRne* anch bebud 

TTpet of e«iolp*ls 

lo elmest all of iba mduruul oppb' 
oooos tbe cetdym are solnb, uauany 
io (he fom of lumpi, pdJors or mru* 
dad reda. ttd the reacuoii are atbes 
|Hea or U^uida. This Is isamd b 
hetetofeoeoui raialysii. la homofBe- 
cw oulyeis, (be eanlyst i» fOBA 
10 the leae pbae b ibe rMCtBt« 
KiBnpW ere uBasroia la ihc «in 
ddd of Mlunoo <btttd^-o««ri6- 
cirk B ad by diu lysia, aiai 9 redoo 



n«. 1. OaMoalfSa iBw* •! a riBa , P naneii . *(«»• . H 

mm ««elMt«r. G-mrH. C m mtjm. i is a.. ac>a«v»«la. Pft>pMdt«( 


fBCtieaa, aiByBr ictwa sa fuiwo ea- 
lieo iBd pbystohWCil peo c a 
Tbabviaf Cell i« » ceiapki ebau- 
sal beiorf abstfi aabei «■* ^ baao* 
peoaoua ceiai)ati by ibe vpacsal ps»' 
ii Qi iiirjiiira in pse ds i ce bea sod 
verb item fiaad. ftoi roiyme anlyiit 
ba ODi foood aueb lespanaocc la 
fbrmKil iDdaairy eacept io tbe fier* 
aaaianoo of ss^ meAiaos w yield 

CMlyele reoesor 

np. I shew KtaaaaiaUy tbe 

fbw ibcci of 0 cetelTM neeior 


la ibr rtocter tba Ml>d t^alyacs 
are placed ao s uroof r^aetory frair 
upw eanuB beiphi «d pm are 
lotradvcad ai lb* top of tbe ceovarr er 
uodar dmp «paaia| ceodttMas 
Tbae are fiaad'bad eofivansci uwd 
a fMoy baavy abanuca) jadiairia 
lib* fitfTiliio. lulphunc add, ru. !a 
aeviat or fliaddad bed rawton, 
tee porudn of aulyst aod rha ted 
uitaa flew oppedte to eod^ Mbsr. 
^od) reaeton are sHdely lood io petr^ 
dNAMca) loduatria. aod oebs opart* 
noos wb<M eaulyr tcteoetaloa n 
ecenaap a periodic iaurvik 


MTaOCftC 



tVfOMji ttn 


•07 


stm*^ MMfotmn 






• MM 



TW erto bf vb^ I «w«]fu 

•nknrcs ik m « tMctka i» 
•Ab Mmmk If u m« sublMh«d 
tkc tk eoMBoui toatm ^ ik 
wiiniwi me k otil^i M pokMe 
tkou|h tk iRr«d<^DM «f $ wha 
(ik btimamj of mook UudseK 
kMmfi tk tolid <if tk otel^ 
Md (k uifmiadiof |gice«f> or 
UQOid phac} mo ik Ktatoc <yir«n 
NMi><MtlrDc rcKiMW occur m ik 
ti Ik tMciion ««iid 
14 ., II IN ThwcskatiHKiMJ 10 cknc* 
<«. ki eaulyik rwerioM arc i«o< 
diurfmnful, emltoad lo tk »uiAc« 
Mty. ti mu item i Mi lurponei ikt 
(k l »4 «r MM duiKMoe 10 tb( ivni 
■kfcty of Ik nocifot tpM iwrai«> 
ik rtmm m< b> i iMlkn-feld or 
otMc. bur M «1 mc enm'&Hioft ibi'> 
«ifl M app«M t* k B 


Pif- •fiurfMo k M»kM 

la wiBe mcnoA* lik brdnfeM* 
tioe 9( Ml to VBMPKI, ■ ^ 

fiMir divided ,% Bode «FK> 

ik ell Had putikd hydjpj M peuM 
•c rhe deiiKd preifurt lod teoaper** 
Ture fk a cariaia pemd of ubb 
A fitt Ik ructiee » ova. Ik ptodun 
M djukfied tad caHlyv fihood 
eui tod ck T«s«el ii mode rsdy foe 
tk oni kidi «f Ik fCKtwo la t 
lecMwkr lirnibr mamer ik poly. 
BerdUMfis of orpAic caapMMA to 
pkcia aad lubte uc orried oyi. 

CoBlpat akivity Md teWedvitj 

Tk aaom impomai oneno fee 
Kkoiad < pteiicubr aalyB fee a 
PmakMfMaamty ted Mksrriiy. 



PMHelflMO 


Acbvirr, m uapk Hot*, h Bwk 
k ck feaaiM «d (k t^m» 
mied la a cma pemd use. la 
MM of WH Uim ofesa a onba 
FM>m i Vt fecHKd 1 MlhteftllMlj 
(<ki e feaite* BM ■ I I 
fhuBf d nacuoai) idiwtiwiii ^ « 
cBtlyM damtia m kaky w paA ^ 
am panicuk meom *Ue. « tk 
amw tarn, kgkr m^ <v 
tk Ik MkA. Pis 1 dhaniB k« 

<> 1 * Mkml diScjMi ptedncM «« 
ff udmtel by maljao i^dtr 

diffaaM eeadiM. tf 

1 oadyat vhk Raped 0) a i^ -^^*** 
indun ■ miBMtcd by tk 

rdM «f tk y^ «f (te |KD*0 la ^* »M>tk 4 *MreMot« a^ly* 

ti«^,iddrfap»tob,d, 



SCUNa KPOflTlIl 


kmfee (mtltel ■ 
PMM Mtatetm PMM M 
imfeeks aeu pMu 


ocrostt Ilk 




Orlfla «f rarite* 

A cKal^a 

£Me VM witbn iu scU uHra. Rr 
enmple, oee |iuqme of dba-iloiMOO 
eBilyR aMnaiujMBB^joo B* sarf^B 
vfaicb ij ibe ma of i aod cme um 
fwimmiif pool. Coobder • cate of 
I CB aide. I( haft A sufbee ocly 
6 X ^*314 on*. Let mb «dge i/tte 
cute te divided into t o^uol Avinaa 
with Uu bdp <f 0 itarp ianruam 
(Fj|. 3), We fci I (ocol oft**3u 
cute* of each auk teiof Ote*! ^ 
jcm ladttetetolauriMetfea 
equal le dx{'x 5 :a» 3 e 7 a ob*, bm 
of (he ftwika onpeatuii ta the ah* 
terior of the cute la cue of bwoo- 
•ised cutea ehoiaod 60a the 
cute of t cm aide, tte cecal xurfaec 
am tecomc* ; f )c (io'*)*x (txie*)* 
■ 30,700^ an* That m, m ite 
parUcloi beeene Soar, the aurftoc am 
iaeroftei ropidl;. 

la ftec, a wUd caulyw ki a oeavef 
imgulaMhaped Sne particte aea* 
•elidatd iere dtffsroai fcomarteil 
ihapca-^Thfiden, iptem» rodi» 
nope, polleci. «te.» wbeee iteac tuir 
paiDCIs OK bwiBd toperher hy adte' 
«vo foroa leadiop to tte fecmatHm 
of a hithly poreua honoTCo m b wrue* 
tun wiih ft larpe tetamal Hicrecr 
maAoed wuhia tte pen welh 
(Ftp. 4 ' 

Adaorpttea 

Tbouph it omc appon so to the 
nateil oye, (be furlan of a wtuf la 
aeldeo coapmtd of tte caopoocata 
of that solid alaoe, eae^ ia 
lod ultn*<)eia awdiUQB. Qe ye 
late up laaei lod liquid* whea as* 
poftod (o thsiL A doB fed of Mil, 
when cipeied (o atmoopten, will te 
aimed with oxypea is no lime, •• 
much 90 that (he surtace layer a OMal 
obde while pan aetal is pteocac 1^ 
side, Tha inrlice etmasfia ahOh, 
oipes, onitan, cracks, JisleeaciM, 
ioiiMniy, eto. (ell lerawd a earee 
mires) which, owiop (O their peculis 
chetmcal ■»] tt^opreptecsl aatwe, 


'I. 

®iCV» 








er*^ gf^ 








big. 1 Model *1 ft fcypochigMi cfttftlyik reftdWo 1 4 B. (I? Aaiivft 

•kn tte fee aeOwft ftdmvcSfto. C2> TreoeiUeo suw tefftre ftOftirytiia ae aatl** 
■Mw (D Adaoe|id« (temailfto •( hood wlUi oetlve eHaK, (4) Trmiltlea Rate 
teOftoe ftottee* npsilia. (Bt SorteB me lleft (armtClfo oltend bttwnft 
•heorOed aeftBs); fOt Omerpstee ml pndoei aod •dMiptl** «r«e«e> 

•• ftiteCj ifM tees 



teas 
with 

hddbyl^*CM^ le (he 
iiwkcr,(IteBftteeipdea Asamuh, 
the lartei ts ce w d by aom and 
—with tha Comamo of 
•teorbed byu a. 

'Tteftterted ai^ad ii ml i r ii Trt 
any fm a somI^Bi ic., a layer 
CEOetiliap of oae aen or malnsir 
Thi c k p m, a ui o M api ilby 1 Tanpnwiit 
iB ipid Ct^tei Pria, C93Z), er they 
my tea nidciltyefi. 1 b Hiilrili^ 
eoa leys ^ a dswte d 
uatenks m hah ^ om aa ecbet 


III Ite layer betome* ae ihidi (hat 
ffdrtmaainn to liqeid itiie occon. 

adao/ptiofi eaa be fan 
with rapid embicitaaieBi of eqv^ 
bnuB b aw m the suifaea aad tte 
pa aolectiks. Tte aarpy chaipe 
ioTohed a rachet soall aad the 
nclsettei on held to tte surfks by 
loop'mpe disperiHai fona (limilar to 
iboie operatiap id liqosda). This ia 
tetnad a physical adaorpCMC or 
pbysiwcpiioD. 

Adsorptno raay also te slow tod 
acaoMoooft with rise iovolnap c 
taher larpa cnerpy ebanpit (lieei of 


ucToBsi laat 


pcnieci MPUJiiiB 




REACTION COOROHUn 


(vti) 

Hfcv fita M ihft biA ph« 
dm( (be (Vilya. 

ABAt cbm e eten 

dOB) l^rilCe ITROtOO IDd 
bcvB beMbuDd to be bdci 
ttdaKM iflGft^ydeFceeii 
Akb fAeainkaBT tbs 

arr fcr e bypoAoia 

wmUm 

Tbe fvAiB neoiaQ UmI) 
bj Of of (be tbree ae 
g) iBn esc T ieft banm aale 
AleaebedM edjsecv ii(e« 
■ona bnsecB oeeaekcaU 
M ^ ^ pt 

(iii) «ot RMCisi TiplimV bi 
eacboKd u tbc eurfhtt vtik 
Sd pfOpi|UCft f CTtt 

ate tbe ibsoobAai ih pbue. 


CMalyet 


f«Bf(l>eRS<b 


Plf. e. ^Meiial 
BM cetalytle *efe 


e»» • 


*e«s« M teeNp ik **A 


•Aofpnoa beisE of <bc uae etdet m 
(bee oT cbencal reatioA) I» iba 
eeie is «MbMi|e*iype force epereta 
« tbe wrfoce dMliDf with <bar|e 
•binai er eharfe cnaifor becw we 
tbe lelid turfoee end ^ sefooike 
Tbii ii cberaiat ideerptfoe er cbcfa 
•orpefoa. CUiaiflel ideirpiwa. la trs 
■Be, ii tbe preeuner ef ceealytk 
mclM. 

b wpe la «ral)r«i4 

Aar eetilrtic neOMB pncecib 
i)d4 tbe follewiflE *Npi : 

(i) diffaioo of 'be teeaw isek- 
culei from ihe bulk rceeiem pbeec 
to (be catilpt HtffKC ibeougb the 
tvrfoce flla: 

00 (nBeport irf tbe Nectsa Bela 
dlls tbnuftb poree to otilyst iw> 
b£t; 

(iii) lAecpiiee ^ tbe otoheuke 
00 itie fwfoce—(be BoknlaBiy be 
dmooaed into oobm -im i m tbe 


foeneuoe of dc* boAdi eiaoof doiB^ 
(?) deiorpiieo ti ibe pod ac t 
AelgfldB frB (be otelyer mhtf : 

(?i) iiwpart ft tbr doerbed 
meletmlB ibmfb pom 'be 
iMerioe to cstmal mfoce. esd 


Aeecedci (e Arrbiaiue aacBpc of 
Nsoiet me ((U?)! eay ^-hrHnkil 
rcaaMB k eeoireOed by t*o focten: 
fiiQueAcy 6ie(er ei>d ocUt^uW «oei|y« 
Aecaediiillr* nte i» iocnawd if the 
faraet » lao mt d ead (be kna k 
loB ci ed. A CBBlyet BMatiallT pe^ 
tem tteee eve fytMioMi tbu Aj it 






evfoce temioe enoog tbe 
s koebe d epeeiee (wbi at aakeuke) 9, 
i a ?ol? ia| the bnAkHf <i ad ad k 






II mm ijfuiii! 





increuet the fre^uciwj ftsoc wd 
dra«M« IB acnn(i«n cflcrsji Tht> n 
den* b; alrenoi rh* aonnaJ reietiev 
path which ie<«krti«i the ru< cdm* 
meud; 

Fi| i the'** the pottwi} <acivt 
tepor fef I rueii«e eceumac la both 
cuilftie (lid aen><ii«lvrK '•tyi A 
uoiplt cakuliiKin baud o* cbMhMc 
/VirihKrY ricUtfot i cs*o<«wrfm 
ctttijnic iMr 


Mfrctcairtic rate 


Thrt », «tthc* the miirtihfT cd 
lOBiOfkooo Bi* strfk* «• d00«ac 
«f aaifiiwA cBOf}! by ebea) ft7 4 
kJcMol * with (b( Ki wdBcio «f (be 
CMtlyM wwld n** ihe i«e fun 
eqwl ■ ream tmptmim b pnence. 
ib« Ktmnea canp 4e9e*« n of 
(hr oedet ^ too>MB tJ'Bal'* aed «b« 
qaamun of uaCiec mriihle froB « 
p t m 'vehAB > (MI 7 W » 

Baspi aAAooM «pMha« «n* 
1 ^. BioM M the cveljm b>*e eadbcc 


ara» friA to to m* 500 le* pet pam* 
ae, Mo no r a , eiia)7et» ututUr ^ xa ce 
m eleeved Cttfcntuirs 
m hae K>jc«» K. 

B 7 oflenod tuebce C' eltenu* 
tiVc (BeoiQD Btc, ifarou(h ^sniMrfh 

(KB, 1 Boljei diisies the mcnoo 

path ted the new path in«ole«« leee 
eaiteiKB supy 'Hk ocotfrence ef 
j r««enoa 11 like cmBinf • hilhxA 
*h»a,tB mar cam, <* le be done by 
■II ihe 9*f fBii^ uphill to the tuiBaii, 
iha patad dotnhill to (be atbee side, 
CBilyi) providet u alieniuive peih 
iteg the yde tb hiBach by which 
famg to the iubbr aa be avaided. 

Punbar eewdl^ 

( fUdeal, E K Cmwpn n Ceia^, 
AmdcBM Pmi (ipdl) 

3 Bend, C C, Cra^t ky MtttJi, 
Ac^emr hm (:pda) 

i T^emu, / M end 'nuaiMit V J., 
famdiKtwi If /V /Vimpb 
Hutrfftmtut Cftafya'. Aade' 
«K fmt (tpd?} 

4 DiMumt ^araf^ 5flney> 

Vol t Cepio) 



MERCK 


announces 

y 

the introduction 


k of their 


1 extensive range of 


f guaranteed 


leagents 


For your i«4ulr«rBn( al lohwalDev 
chomleili «nd rMgonU pliiee wma » w. 


MERCK 


boiUieM with « consdance 

E. Monk Clsdia) PrivAU linnitAri 
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S. N. GHOSH 


BASICS 

OF 



INSTRUMENTATION 


iMCruventt and Inatrumeatadoa by which p b f o mr ua an predicted or cestroOed 
evolve from mu&tidUcIplioce tad ifctoolofiee 


Vf 6ASUKEMENT by 
BiBBi »lucb mvu • eufl 


iMnn 

' BWBi »lucfi pvu • euBber entUy 
isvetvM « obMrvmoe. Ce ibe 
othff bnd.bji iJk uce of laMnaaeit' 
tloD I qitfatit)’ » BooiMotd • 
period cf Tine tad rfee 4 m u« roeoT' 
d«d. luTrusMnii nd laKiwMonnee 
by wbicb phcnmninii im |iiuIii iiiT« 
eeoTroUed woln fton auhidaeipliBg 
■ad (■cfaBolofiei. TV Hb)BCT • 

keewn u ^etctrolflfy* vlucb i» xw^yOj 
dmlop'oe, ctuoiTAd is eecfiepi with 
the Kievibe peofresi, TV mpoe* 
mwe of imeevreoMac of icKatiV 
peuneten i« wdi'kwwa. It fwdo la 
aavesiifitor, locoui or m fiignrer 
■ad ihew^ ntfoeas or false ia hie 
effort. Without propei oeeiurcneBU 
tV progr ei i of wibm wold have 
been rotarded nd pa mm prwtisBs 
•dtoce vould not fBOke prefrea IB tha 
tndee. 1 b this cmaectitn oee ibould 
raBembce the oA*cepeited d^atloB 
of emeurasmi by ea ioetruaKat a 


p*«a by Lotd KcMa ahiA r«ae a 
CoOm; 

"Wte yoo tm nenoR «Ve yoo 
er« ifcebiae obeot tad etfnw «t 
io nnbcsyeo kaea naakaf tbow 
n, bw *ba yeo <ne( aptoa it 
■a BMber yow kmahij|e i» «f • 

niy bo the Veiaaaf «f faovM^ 
hoc yea hm iMitij m ywm tfeooebt 
tdowed S the ed^ W irtifr. 
ir h e n ew (be oatttr nif be.* 

IV ebeue mMncai « wry me 
fa ooeaifa neeiwencDcs by iw 
KrvsaaB. A qoiMim lodfaDaa a 
I pMt wlmiao fa q^Biicam 

B<M fifty yw ^ thee wm ■ 
ftdav faa m inetnaeaR 
ceiid Miy bo by te^akun trbo 

bod MBB ha patedy e bwk 

sGieBS( popBtiee of loaerali lad 
AH teAag MUia lake 

AiOf bel^ac. TVr aoe berdly lay 


depenaeat ia eauaioenhy dmredle 
ibe midy tad roittrA aa kemoeou. 
With tbe tCftaeBSMai of lammeat^ 
iiea lad pmeii oeotrel tad deoaad 
fa wpbuiieBed iDitrwacaa the idee 
hei oeopdenbly dteDfad. neple bow 
MoW tboi tory ikilM perteead tad 
to^idst ire Boeded ftir ibdr mui^ 
fatuft. Meay oaivormtin hew ler 
up dsponneate of iutnnmte lad 

Two beeie roqucreneati of t 

neereroBeBi m : 0) neenunc 

eym ebedd aot effect tV ^ueotity 
to be anesed. ad (ii) the qneotscy 
to be naratd thotiid om effect tbe 
&snnA^ 

la other wo rd i , ioreneikA bet* 
boea tbe BNOsumd laetiuncnt lad 
the fjotA lAeee pmaetefi ere m be 
meenired ibooU be iniD. Tbe tatie^ 
tetiea Bvulvce ea ^^y******^** of 
caerfy. Fee ewopte, te ae eiM e e 
faa eeikg oa e body «e oeke It 


D>, 9lMab^^ rrtfc na f rfApQbod Hij U j «e C el mm t . i i in ie iy , 
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DETECTOR- 
irqpur—^TRANSDUCER 
STAOE 



INDICATOR 

►CONTROLLER 

RECORDER 


FEEDBACK 


«rat3«rgo a dKplMciscfK [• Rocog 
>0 D ifnAuiit of oflBfT Ik dn*!! Rom 
the fyuasi, wtbefa dmld bw ah«i 
ih< tece to ba ftoasurcd. 

6U«Mak iMiramcBii 

yrmndy ckcuoAK iMt hjiimu ki« 
widelf iM<4 is all btmlKi of aciMct 
lad caginetriag. The pnmary fusetioo 
<if m iswruBusi u to ak«iiw< a 4 ub> 
iiiy dtfeeily m is velghi naaouro> 
flKfii br ■ >prui| boUsca, oc bf 
ceoipari^en ai b; a eeawMA boksa 
TTm afennuion (bya obtatoed ii (hen 
M to as lAdjCMM. nto t4 tt w • 
kottrebkr. la eketnax iaKraaeina 
lafwn arc pNmaflly la tbe Ibm «f 
tioeiric Tba taebnigye tetbe 
loUowiDg advamaita 

{!) HoBdliBg of data j eaay TVr 
yaa b« Kodity atsfli&ed, atCBMiaced w 
»Uaad; Ui) Mua*jacrua dfecti art 
ifMlI; iiii) Rwwc t iDdMatMB m ftOH* 
hlr. (iv) SttlTtaant ovepyt fat a** 
irofliai laitiatioG u avaiiabk* aad 
V} MiaiaturuatMB !■ poaabk. 

Tha two baaie iSuiettoea of as 
clecirwuc iatruMol an aasaura* 
tnefit aod ociml. Ttey an aarwal oks 
wirb (be ujieiMatal mt up ibews 
in Pig I. 

(i) 1 * 4 *—iB 

rnnWT fUKtioe it to caccin rb« 
sgaal is oae fern of iBug; tad co 
tnsifortt it isto a diBneut «i raMIw 
fonn of enoriT. 

OO /iirainaJ'wrt naff wbiob 
accapu tAe fioo tbe dnana* 
tmsdocat wage aad ovdidas ii w 
that it as be lultiNr baodkd by 
uuipm ataga. 

(w/ Owpw i(4« which hirt^ 
tba koal lo thK tb< foaoios 


• 

of mAcaiMS, w a ad ing or cooinaHnig 
drpoAag opoa ibc actual rcauiranoK 
tasba carr i ed owl 


fat^bmk 


(rol 


Tba rwpaMo of as iMraam « 
as istponwo progoip. lo esmo 
stKh 10 as (be proeeao cosKal loduauy, 
lag' as ibc miWMtai m osIt M 
I* luujaiwi agwiatws of ibr afwctt. 
bw ako adrwi at y aSeot (be ovaraO 
p pfcaoa ooc a. Bp taeorpemiBg leod* 
bach teicr w pasi t os be aAi«««d. 
IB addiiMS, higb« asomer asd 
J— a oic y to estoial daturt^cM w 
•biaisad. te ostaswic opakies ose 
0* awe ranaWa a scsoed esd saa* 
w aciwai< aaaa cee^aoeai ^ ibr 
isKnoaoNMaes rrata asd ibcnbr 
cewni (ha opmuas amaakaUr 
A t^piaal eiaapk a the OMisMs 
iiiKfww aaiiel of far^aanb tc» 
pemm a glaa er ceiwe aduwr 
lo tba caae ibe uaiim glaa a pre> 
pwtd io the fbe^evtb whoa tm- 
paratwe k a be nmiinrif a wiibto 
a froStas af a degm Tte oa be 
acbiered wilh the hdp ^ a coo* 
roatwssl poiaonaaeict * recw 4 ee* 

or vtcb tbe of a Mhd aart eh^ 
ao^igo ^ng a rdc w kce 

HfBlI. 


They aK i gj casremoo 
device. Is 6a, thep ec the 
beet of B daCDBac leinacw 
decuoBC ioauo- 
I, the ether pons 
bdogaoeeflclaasiBila. Traoutaorv 
se deiiftag iwo two broad «<^i«i. 


vi^gctkOWiag at ablix eod o<iii 4lf> 
geaemisg ot paaive lreQ•duu^^ 
Sclf'geaetatioi or wiik. iranv 
iiueer> produce ta rmitgp owtpiB (bi 
e osglc coerfy ispet. e.|, iberoio- 
eeeplai, pbMepvoltoic telli. Op ihr 
otberboad, soe wir*fcnerMMi| M 
paouvr Keodwan Kguirr addniosai 
veurce ut cMrgp to piedocr nuipuii 
depedest upeo iba pcaaorr inpe(< e.g.i 
eeiNaow themeeeten, Mratn |ou|u. 
phoeoclaaoc devieei, diibrauiil tnflo* 
foraen. Tbaac ktier rraoeducar* are 
alto reftm ed co a 'cedues' 

gacouK of the vvtoua caabisa' 
uaga of eBcrgy eoBvmiesi the total 
OBSiher of iraadween la very lecge. 
Ah biea of coergy can be cooveaieo* 
Uy divided iMo Ibr faiiowtnt eighl 
baaK groope ^ 

I MacboaMal 5. Ekctneil 

a. AceeUe A Magsetk 

). Tbesmil 7. Cbemioal 

a. BloeireaagMiK' i Nuclear. 

Space laoCruBvslollea 

Tbe (leelkocy of ehcireeuc is* 
^truaestwioo la afforded is deieci* 
uig» eteoauiing eod coairolLog ipaer 
pamaot. Befere we aoDie to tbe 
recai KoiA of specc isve«d|aiioo, 
we saay cewida the bi»k chores 
teneon of spoee reaeerch aa given 

below! 

a. Spots rwavch la preecaiiy 
ennan^r reptoMcory is sarure is 
•ftp**—T with isvoiigiuon is the 
'fuBdosmal scioce fdaeoe* tkueb 
anoDpii ia proewsg (be adeaco of 
tbe phaaaineDOB dscovored durbag 
phaae. Heoce plamiing 
cd etperiBiefin Ut apace reaarch 


ess 


(SCTO 0 CI 


geiBCa eCPORTKA 




MgJ i«CU 4 )M Al a*** 

• paramMv la «M«b ito 
*»»«apiai lawpaja «4 «aa 4 to mb* 
tout wi(| cto stoaaaMM* %kaM a«n 
«Ht0« la W 

mvolvrt cen'idcrtbk uiMertwRr 

X The i8vefu|iti«ei of e^occ 
meoKfi Kunetimn are to be earned 
le poramtfer iefl|e Ar be^eod tha 
an b« reaUtod id kbentery 

3 WithiA apott U 1(1 dUfcrcu 
fafieni, pbcsoiMM of vetj* dAtm 
future aad chiroctar take p(aee 

4 The *pMbui$ tcdtoiqtto^' ip 

which racaiunoi lOKnimean do wt 
cme in aiAuci vith the pb eo ce ma e 
wboia pemeien ere leieoded to be 
ovetoured (Fif a) are «oaettfl)a 
adopted foe lomii^icM 

(I'll }) 

5 Rochet apenmcnie wbid ere 
pvfbrved gndei eoeoelled onA* 
(iea< Hfid are of ooe>4fioi aecure, *« 
eonciunto adopted (ce «pBc isra* 
(i|iUcB BectuK of aouU tuM mik- 
ble for onyuii out as efpcnneai, 
ihfi bwe cQsf Iki of npid reepoBM aod 
hi^ wssiiivKp ariMi. Ague, com* 
ouou* otBervatMiio eaooot be obtuied 
ad hence bp rockn ea^enseau 
synoptic DenauroMsu are ea rned 
out. 

fo ]f e i r pof iaap arecBnedoac 
aboard sateUitea w space laba.,Kiec 
bine Will be avulibk for arrpiag out 
Bpeng(ai(« and hence difftcakrco 


aTmnrfl wiA roAei eapeeBtsp eaa 
be oemne. 

Cotoademg irsik of 6 dik ^uee 
«»>«•?■ (bo Bttoa* 
ma iccboideo, it apfom tbto 
iboc wiB be ctarae w^m i gaa la 
all fuMii auaaoa, bkI 

to reoao p ect eao be eeco la paet 
Dwaueaa aba Tbep ere 

0) *•»» •/ Jpa*» wew* 

Aa ome pmxa tfuca l■l^■^^^ waN 
lOfotee —h*« of ^BceuLHi 

FroiBo Idarraiy loeoaead aeu bb, 
Oemaa two bb, Apeba tbree Bd 
^^bib meaicd UBeal 
re^wnsg toiep^MB of 

bfo Mdipeetiag 


(■) 

Space BHBOB R^eiee lesgv opcB- 
(•eoel peeteda fierrb aerettcc mtoinor 
to Baoe teaeetl •tib or e ateacbi 
•Maaee to aeaB wocnl dafo» to Man 
•eb «0B a y(« mi tn Jt^iw md 
Nepiaito rc^uBQg law ee tone 
y*tn 

(B) fi aT iBi d p g bef mi 4 »|w 

V TU 

ibtfd ireftd law d e u bcrbc id p aylead 
tad brfB wbw a*d fancep af 
ceapta eod laphiWidfiiid 

I. Tbctc 4 a apwiBp isenwtot 


dwMid for mo BUBUtBamia. and 
bBtt foe unare loacftttBis. 

^e thna bale senib am be 
ODDalmd iDto j ge er il fBuliBeinal 
iftf matBttTuftta and ANecunaana. 
Obc oftbeoe It to obetB eiofTJOforatto 
noB mbs (baa fow dan. Secoadlr, 

ima#. mmA BQfi( CXtSH 

tVQIA dcOHOd 

Ofirt t ft? Tclistailify 

aM Ilia. Tbe OMd for iioptovao 
malum, aceumy aad leaaitmij 
iR obnooc. Ouipun ttnpauble 
with rdnetrp and Witabk 6 b ^uiek 
OtobAO dupbp IK porthB- 

feUBO. KaftdcidisanoB asd calibnoeo. 
^nicularly olibrariaA dunag leaf' 
cerii nuaieto an required 

To make focure tpeec miiaieoe 
luofCBfal, i( i> BocBaary thar adequate 
tanniiaaBi for the partmlar lab be 
atulabk. Piadmg ibe beei loairuiBeai 
fat a paruaibr leb ii aoeoiieueui prto 
CBi wvoivu^ namreh, devdofoor 
■Dd teonag Su ra ginta 75 per caar of 
(be uaen fad it aaccuary to build 
tter ewa irntnamn beeauee tba 
pcQper mm an aet cvaibble 

To meet ibeae aardi we ahauld 
aaa ImowB pbyucal efaeir aad theta 
wfoA an boag ducewed, aad 10 
^ttoo, we (hasld rerkw «ai»* 



AtmoaphariC 

tutbuianca 


Tmmmittwd 
oar Ml 


Receive 

cenol 



semNO wBPOfins 


u n;m tm 
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t* be qww«d 


MUM 


1. Tkoapon bIkB fntOBil • 

2. MM Bon M TteMl) 

S> ftonnf II I 8ffM CTMtl ie Sht—^ 
«. HiUBH«EllM^M»»etennU 


i. 


*nr->iiwit» lIMiBir 


«. VkilMlcManuceCJMMftMMBotaO 

1 . VnMk BetimM CMMueel ■ 

«. M>»—iwMti) Ouk Bflwij :“f|-- to 


I. Mi«MurfMriie) CAtekuMl » H^Hip 


Mi|tieinf ettviqi (Ma^iw le 






TbMm 


t 49 ifmh 




TtHknmii 


.Kiu/ga 
IMmr #•«- 11 lu «|««o 


^^wnNii^r 4 hia^v iKc^ii 


•mbuA 


Htoidkt)* I*" 


auouilr ibf MiUMc ideviftc «a4 
ea^DetriBB prieeplei. CeMpu wiMb 
vexe ofiiiaiJIr eolp {baMcii^^ 
poHibk caa aow be nalitcd is p«K> 
lice. Tafee the emt «f l u pac M deai- 
vilp which wu dijfiovcred bp Obm* 
iA CpSl. Only lA ibi leK dettde, with 
•dviMto io opBCCAic leehari^to. ii 
vto poHible CO Ivn okM ibmi» 

AcfSaDea. Aaocbetmapk ib* lUI 
efts which wee dieconstd le ilpp. 
to mail yew With ibe edviBcei ie 
toliduue deiiceeiibi beapoaitk 
10 daifB {(Mldwen aiof ibie 
eBboi. 

New diMo?erito oabk aMtosufee 
mrem i a aeatt ^ quearitito wbKb 
could w do dote orljtr Fee 
nniople, ifier ibe Owceocty ef 
Meeahwa Gflea ic n powibk le 
iMewre ihechuge offreqaeacy ot t 
phoroo whik P**>iD( throt^A e 
ffoncuMoe] held %% foUiMv 

^e&BSB the Otoe vbete 

^ ie ihe 0100 of cbe pboteeM^ C 


o ihe etledip ef liplo, epMce* wtuk 
pMit ihee^ • pi»iaii(iioy UU 
one • ^ b,«iO ebape le ^00 

byi»«Aeaac|fi ofA where aw 
•ecekma* Aw ie ABOip. 
cotatm MeiM m tmrff 

4SB Ac** iJKto**h 

wMcb M wo «nel 10 be awBcA Tbn 
pwfMWwoaf red (fafc wa (weced 
(hfoofh ihc nnilimw ef hUabawr 
eSut Fee «Pe ieeupe Cw wM* 
iheiaiorftheKoe wi A h toibe uiu0 
of ihe w >1 penc n le** ead 
to A 404 anot 

tf/E t c.)>io***K404 $vio>* 

whidi i» eolp s pa hi^wt thao 
to ptdkwd elite. 

Aao toe ewyle o beh^^i^ 
ww oriAteDT unewi^ud bp 
Gto> eea so pwi It hal ttaea 
lUud ^ to ted 


eppheeewa erUx t< r i' •• nox i>iii;ikr 
• pnoieel ut 0<i • .oAiende* 

to ewfl)’Ilk* vi< *iM« 

New Ceteejxi ere e>i iWd 

Cooedci ^ k<««llli V hicA 

anti 10 4«*Ci r<s iIkIv *tk 

oolp * few P«'Ckk' |'<| . k in to 
«o(erpliftei*if i I > nKtourr 
•eeamtely 'ixn nifth u>a> 

eemiOAi) prs'xut r.k.sgNi.y uiiuu 
BOW bend rw ih» un'iKit *-er 4 
pop of pwtxh' itonMWs kitn on l«''qtei 
be o«d Tbtrt w< '<< |Vki>Kk> toi 
ihew oOTioa atfteia* In iiW»iiJ«><ij 10 
be eiadeoi end i<« £1 a *eoir .«i ^ 'iiii ot« 
tel fftiep Tlnik IN ixk.' Inr > 
BP* teethod itl K.b 1C1» 

piewwR 

Wbei » aeednl ri"* 1 k.< «iit 'Ui 
iQi) eod [opiji III inAtTicfti nl 
Bwaaiiwwi Thi MiO'ikew 
iBB probkoo n Buiu • ■»d<i «<Nxpte 
belMea old be< i;i iiix1<ih.<ix'ia^ iil 

|C«nri<>**i iH* ;>.n« 

I . > . I 


ocTontft i«io 


bCIBNO. 






TK ibe yecr tllj. • nsTj yeti «id 
school teacher ifl Bael.JJ Bshntr, 
diecoitered that The wtveleagibs td 
ibe apecml lines of tiydfoges iwB i 
serici which could b« desoibed 
hy a single fonnole. Mere Uuv 
two cmturiB elifised beeweto 
Newi«o’< ohB<rvir»OB of the 
dispersion of white light by i pms 
(in the year ett6) and (be wtecv* 
tiKDC ol any nocehje cuceew la tbc 
iBidpreistion of speatil rcgul4ni><». 
Biltner's formula deserves great arTA* 
tion because ii wts dewlaed to brte • 
peefdusd lAfluAcs no the sutae()ua]i 
develnpmcni of ereoie phyuo. 

Johuui Jehob Balfiver {Swiiiea* 
lend, iby'ilyl) wu bon’ «a May 


K C, BHATT 


ieaireal lod in Am^m dm ^yunl 
tmd Oumc (o p—G edBD 
sa ew ific ftifaBer died m 

igyS, |i«r aboBi ifaiew yeon bdoce 
Mai fteA (OoBAy, rtyS-iM?) 

IJIBIBBB of 

whicb w« oltaBBdy to give rdenas 
to bis onpusal (*»■■■ A 


Rcfularltko te abo epccuiifli 
of hydiiigao 


Easy cbAsfli hB a dKioenMtc 
line specuoB wbseb it oib whee 
maWy (aimed lO (be » seeic 
by hcaa e* ao ckctTK disehaffe Vhile 

fRD hot xdsda. • bae ipeEUw ehaiTi 
emos 6eo a |h ta bigb («apMV«ra. 
Sacs ibr Km apwras ts i pau pmty 
of ibe s(A ^ m tkamm, u le ibo 


bm bees epoeified is thae ait called 
Xi^iuhui unit (ablim. jL ^ X ** 
lo*** a). Soae eteiDeaca, eucb caitoB, 
give dewildoioglr ttcnplictTed spear* 
aMnisiog buodretk of lioee io ibe 
vnible regiM elooe. Othent the Ugbt 
eWosous od (be ilksli fQeaals> in 
paniolar, pve aonpla peneras of 
hsee (ft which a ceruia teguleRcy 
asaU be oly observed. Here was 
1 rsA ifore of lafenasiioo eboul 
scniaure, if oaly u could be 
uadcfstood) 

Tbe spectrum of stemic bydtogeo 
oibibiii a taBathably simple peicen 
of bam Misiorically, this simpUdiy 
provided the feundenofl of our preeoai 
uadertmodjflgefibcatQiruc structure. 
Fig. X 1 flows the visible portioa of 
the specinuB of eromlc hydfogen. This 
spearum coseisn ti rbe nquesce of 


The gpectrum of etoolc 
bydrogeo etbibit* • re- 
merksbly eimplc ptiim 
of lion thic formed the 
belie of our uodcnauidiog 
of tbe etomJe iiructore 


THE BALMER SERIES OF 
ATOMIC HYDROGEN 


1 , tisj ia LeuM, a mil tows ia ibe 
Swias caatoA of Baad*LaAd He hod 
bis ichooliag iB Lsuaea lad Iota be 
acudied autheaitici at the aaivastia 
of Kerlisruhet herloit ad head He 
obtuoed hw Ph D, dt^t^w is aat^ 
awtio fram the [TBivoaiiy of Basel 
IB tll9. Balma becssic a scboel' 
teacber ii a iirli* seceedaxy »g>>«»nl a 
Bsiel aftes speading sotne luae ea a 
pitTacc’doxai (aiUMlaned umwaiy 
leduro io GensaB'Speakiag coa- 
true ronueeated duectly by sruddo’ 
fin) st the uDiremry of Basel Us 
work 00 hyJrogeo speciial Imes wia 
desetibed lo a sosee of popes 
that appeared la a Basel scicatilfe 


giHed etemc spemsM «f (bet 
mem. htow efms hsovrt^ iW 
dsetrook Hoiaafo ^ otcmi bos beea 
obsemed by ibe aady of Uglx gives 
BUS by aaems wbes abey are eratod 
by bi^ iiiniiiwiaii. dec acsaple, 
IB e fteie or m oleam an Tbeve 
liac spean hid tfamougfaly scad* 
led Md mapped e« loog bdan ttasa 
«m ay etooic rbeoey itam couU 
otplBui (bo. 

As miy es ilfil. ABdan Tons 
XagKrea (Swado, ili4>ct74) peMi* 
abed a mep of tbe vwiUeipoctm id 
tk me, cDd os tbs mip be taflded 
(be ■ uJuaigib e a cm malbcthe of 
e gitlnaag. SiscB tha. «m 


iioei BOW kaowB ee tbe BeDna htIos. 
'TVfvddiihcrdrairofi hydiDgea (lew 
dsacharga is due in the laioase red liiie 
cf wevdeagth A -> Xi knr 
liBe of tbe BettMT lerui. 

Despite Ibe sio^e appearueo 
tbe bydragea spectra, spearoscDpl* 
tta KTiggled for oiaay yeers to aecouai 
fsc (be patten aS lias In it. Tbe 
bvi ccudy of tbe hydrofoi speemsn 
frecB lbs poiai of view «u reported 
IS iM by Ceerge Johuftoos Scoftey 
(Inlaod, thed-tytt), la further mr- 
ryii^ out this reeesich, Stooey fbuod 
it amvBumt ta refer tbe poenios of 
all bBei la tbe spe arux n lo a sole of 
r sjpus ale itf the vaveteagibs redsr 


Or. Bbeli i« Sciearlflc liAeer (BEj lO (Bt Oa 


bW AMbcftmaaea ^om. TrvaOarylhwaheii. 




flEO ilUC VIOLfI ULTII 4 -VIOLET 

1, sd « fl 7 t 



A*ir-A(U 4911 4340 .S/ 41«3 M 49 .AA 

Rg. t tlfuit li il il if — ■ I t ' 


fiMk liy wxb hit ftmda or«iib (b* 
9iCL Tlesc diKrtp indta wmt 
teqattly lauumi wbee it wm 

fedised ikai the wivda^ck ^ a 
4 f4ard lAe ta lit is sU^Uy la »>>«» 
ibMiB ncma (difadiBc upott^ 
ladeiofrtfiiebeiA of bj for rtie vn«> 
Icafik la 4 M 4 IM). 


■ |a tfei apoecmai 
aioBlc k y fc >|a 


(ban the viKknfthi (hfimrim 
Tbs. Steavy. who im 

1L91 loiTodiicai] the c«b ^'elecira" 
ia phyM. was ibe fine to w the 
imponapt aeta ‘*w«?e auote'* 
s CI7:. LsMTi in (lit. Anbur Sehus* 
cer Cb|liiB<i. ct):<t$}4) vremd ibe 
jspeRnea of the leweb fw "a 
enpined lew caaoiaiac tba 
real peeiedi of nbciciw ia wbKb «i 
teow OM ifid (he Moa gmlanlo ro 
bo spobk of s«<Dfla4'\ la clla, 
Sobwn oooeMod that '‘mm 
probably tone lav buberro sadNCoo^ 
rod oirtls..Three yean liter a 
eopirical Araule, the Am to iocerp^ 
nto wmetly dl Uae of a ipeeni 
Mrki» «•! fouod by Belser. 

Baiaer'i owonery 

The ooMBoe of Bitaer’i di a cat/ y 
b (hii (be wovdea((fa» ^ the first 
four liaeo la (be vlnble *f**>‘"^ of 
bydropea jeon ceuld be very oeewaidy 
ftpreoca(od by (be temak, 
a* 

A-fip - 

«ber« b ji a apinoafly determiaed 
ccmiDt equal (a 3d<5d j(. ead « 
corrapoodi to iarepBn 3, 4, ) aad C. 
Table I |ivca a os^ansoa of Bafass'i 
oikalucd tahia wStb the makbk 
aaeaiiraaaats la xn$. Tbc ■—— * 4 
QahiiBB baa the wtfdangths of the 
Atst four ipaeual ban aa <akali(cd 
fay hit ftmula, and the third oeinna 
Ueti thft ntna —uimtihi ai nManifnl 
fay Tba CEiaidnBB of (taa 


naiMBed ad nhiea ii 

Buiap Safa omodoiaea caPM 

b^pm by ffa a anT , ad eimfipiepily. 
fiabias dkumii led a a vfaole 

Hm tm papa » rtfiy ■aeunnof 
(be diauu i u y offaiifar auk , nofeiard 
(bale pnphedc asdi; **!( appaen (« 
ae (bat hydio pa .. man ifaa ay 
other labiiace is dnuaed (e epa arv 
pute (0 rbe taartedpe of (ha imieniR 
of laatei aad M propona. (a tia 
reapaa (ho amarkal rdan 
Ibe •ovrlf^hi of ihe fru 
b ydr op a ^anrel haca ibooU arua) 
oar oiioaiiea la pemcolir' 
aa ianally aaeae of (he 
of a f Ab faa aad cakolaicd a 
kafib «*>*« — (• a»y ia bu 
fink, obcaMt A-spdpdy I A 
friaod (ba Mmad bm tin om 
ooty oeo tba fifth bar (ia (he triaks) 
wtM iMJwn, ba aw ^Atioal 1 m 

nBy ia (be olmneka repia ia (he 
apeon of caiaia cch*. la the moad 
papa, ia 1O5 iadr. Bitos teas abk 
10 afap* (ho( bk teanla appbed (a 
all Ae a el re liaai of bydnpa (ha 
^aoB& Ha aka ^sActed cenoedy 
(bat n hk mo a boa of oerefcapth 
kapar (ba fiyfia.t •ould ever be 
dacDoered aad (hai ibe aeries veuM 
ODcrafe k 3 d|)E X> Tbe ipifrmnir 
s.f — a tk»>«L...h* ie«a/j ebaemd 
valea of the aanleapAi aas enr^ 
aaly doae iatbanafaktcpabai far 
she aborts •hare lUphi 

syMeBSk i l o^ fT|SM.-rr vse er i dsas. 
la via* ^thse dkaepae i ca Balm 
daobc wheAe r the 


la his leooad p ^ ci Balmet bad 
dso (taaitad: 'Noae of ihe bydo 
pea lias abA t aempua d m (be 
Coiaiula irhai a* is nplaced by 3*. 
4*. au,, aad •hieb nay be eaUed Uaea 
ef (be third at lounb order, art 
fesBd IS aay spenm u yet taowa; 
ihey nus( deskp thenselres uader 
aaurdy aa* rokoeas at tapersnrt 
aad pnaaufo if they are to baoeno 
proBopiibk”. Akboupb Moiee bad 
oerraetly poiatad out that there nuK 
be ether Maks of Uses iathoipeetjua 
of h y dr of ea . be did aot «tunp( to 
fed (ben. Howsotfi ecoo aAs the 
pubhqaioh of BiJnef*i work, iateoalvo 
lomtipODen «■ ipectnl series wan 
kauwed by Keianeb Own Jehaaaso 
Xiyoer (Gamany. iIj3*xmo) aad 
Carl Do*)d Toia^ Boipe (Oerfsaay, 
(ly^lpsy). aad eke by /ahaaaea 
Robert Rydbep (Svedeo. il 54 *iptp). 
fiofea's femuk tns subiequBBcly 
liaodbcwd by Rydberp )a 0 the fi)^ 
lewiap pttsal lorn osad today: 


Table I. VcrlfkadoB ef Balmer'e 
Sam ala 


m 

VoMlaw* A (k) 

'bairrt 

/mmia 


9 

asaxm 

0M.14 

4 

«eoM 

4atia74 

s 

4M0 

«Mai 

0 

4101.1 

41014 
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soBNcn Btrotm 





L Spccbal wric* of 


lfSm4 

•i "* 

Smm 4 

( 


1 bAA-. 

Ll*CM 

1 ... 


» (.5,1. - 

ISrta 

4 9,4,7..^ 

BfwteR 

9 (, r,4,,.. 

Pto4 

4 7,%.*,... 

HnwQhnii 


be 4epeDdft, 

oibo O0ibe (f te 

worco 4f ndi«i«. F« tk kteer 
iiweo> Qiv^le* (^icd libtnmy 
ipenm ntr ihe« lao ope* •!«■ 
u. vbooa haa ^ inor m 

tk Kkr chBU i Juj ic yAima , la 
aoe MB* tbe tenco 9 ft be «eeo s 
te ■ %■#»• 


«r » 


•toe > 1* the wtv« ouabtf (v«i;4)i 
It, tfld n, ere peeif ive i«ie|ef> (■•> ■!)> 
ud (be ijiabAl ftfi ii alM ik 
Kydboi COMUIR for bydnfea. 
Aeairdifit to aeden BM M W wo e, 
Rh-IOS« 77 > 5 » 

Ai n turecd oa(» Babrn't peodx- 
(iM of addKloul l»m w meaii- 
«llr Gomel. to J9M1 Tbeedore Ljmift 
(USA, tt74*r9^ obiemd om baa 
ti tbe IBM, aom koows 41 Ljraaa 
MTlci, it ulinnolR npot. Ponbae 
mis Wen discovered a loftved: 
ibe FiKbaa aeriea dteowed la tftM 
b7 pnkrkb Paecbea (OctBao7. 

(be BrMkKt eatwe d» 
quieted to (943 by FredcriA Brochett 
the fftol *ewa di^ 
ee^ed is 1904 by Heraaao F flio d 
(VU); ead the Haphceye ms 
tocoe cf ed la 19s) by Otrtio Hob- 
phreyi (USA, tS 9 S—). Tebk 3 pm 
•1 ead «| vftlws of ibaec lenoi 
Ibair wive ouaben ve pves by the 
Bydbtff fbronla. Ai wa ptoftaae 
•taf a 8B>e* (omch ihertas wniJaa 
fiha, cha nbseqoaot lam 
biorar end tboi 90001 rlriTran 
iioriJ fioeUy ii UBpouiHa (O 

i4;«iiijrmA ladmAat hna. la 

pcaoke, «b dmve (he aexiaa iiaic 
fexmhe fbaoule by eanioi 
Tbe "■"■**■* of aarwa amboe tha 


dmniiii cpsod 
Bcv oo the aoeace of 
Ufce Kapler^ lam of plaaeiBy 
iMO. BabMe*! ai^in^ 

Tmed la (be apmaaoul diu «dl| 
b« ao aw hoc* *^1 Ite Bcaiod 
loy biddea. wtd. Ue K^pmo vbo 
abemdeki Kepler^ tern rfplwo«> 
«Mn« acre rk aounl omko w of 
be 0*0 bar of iweerul poeitatioa. 
Hack Hcardi Dovid Babr (Daakwfc. 
rttycfda) amcadk 10 wwirtiaii 
• |Manl tkcey 60b *M Balaw^ 
CBpiiecal (ecaab coaM be dw*ed< 
A fe* ycaie badire Bebr'a amewa* 
Id aorft *04 irf'i»l iln l> Wikbv 
Kin (Savoerbad. tty^t 9 ep)» a 
(pedt bad ia noda c ed •bie i* do* 
koaa a *lUu OAbioaiNO pmci* 
fk." Accordnp to iba |«iaOple. 
«k (ibe ipeed of ^ht 4 n' 

dad by (be mvekaftb) id c e ar y 
ipwtd bae of m dmw odd be 
esyemk ■ (he dijiiwwi bctvoaa 
1*0 iava> or sere propar^i ^epec* 
till (am’*, aoA of athkh cwiaiacd 
ao Kru ihw veae m to (bo* 

(ha tk b*f1minital eepMaca ^ 
aoaerkal am fee sy (MS a obuia' 
«d by dvidnp a actuo 
(Bcemr (u bi cb vann frea 
type (e tk o(bs) by the eipam at 
(k iacfcr* taka la nn. Thb 
i^KUk fc^uace. vbjeb 

fm the hwcweebtf Baton, *a<d 
frcii Uipuaioju m leediBf kafly 
to ik detdopaeat of t eotsaafal 
cewcpral Bodci the h ydiup ea 
Boa Tba *11 ackeoed by Kich 
Bohr a (9(3, •baa be mt otk xt 
^ deieo KiO roabmeiia* |«aeipb by 


9 fdyce( Pbito^ ^acenei dmay «» 
the pkiBMy Boa aedd of baeiC 
iBCkcted (Ne* ZeoM 
fioftod. ib/i-tpyy). 

Bilmrf ouksovB to be ioureetad 
ia amereleiy frea bb lAoo l deyi. 
Uk (he Fytfa^r^B, he 

•oa aanood thot tk a^Becia ^ 
the wkecne auU be cepkiaad frith 
(k bdp of i p pwp nt e eoabiooruoi 
of iMkcn. A iwy ii told obeiii Ua 
(hat, ooe day, while koniot iriib • 
6>sd (*ho lie|Pjii,eiil to be a pbyai- 
ofl er kcBiv), Biloier ceopkacd 
iha k hod '‘VM out «f thiD|i to do". 
Wbonipoo tk friad rephad. "Vdl, 
yoe «6 iematad a ouadae, why 
dea’i yw eee vhai you tm wfce of 
ihia ne irfmirnttm ikt ceeiefTOaithe 
epoortto of hydropa", cod pee 
Miaa Ik *o*eto|Xb» of tk fine 
four liaei of hydreps ipecinin. Th* 
perkpa led to ikia^ertaat diaeoeery. 
IV *«*elai|ik of ipeccnl liuac 
naDy did tvra out 10 be nbted by ■ 
•aple koctKtt hanai fl^reo(ka• 
winioqufim. 


Fwtbn 


]. Kifiky«aB,P.X.,Kkasd,B.H.i 
cod Coop er }ehOt K.i /airoaW 
am (a dfedini Flpw, Sitth 
Bdioa, MoCmr-KiU Bock 
CflOfwy, Ke* Yoefc (tydy)' 

3. Kklae, Imot, A^wlaar Ffytia, 
Bditiso, AddtoO'Vcaky 
BubtoUai CoBfwy lac., Kod* 
ioi, Mawc rhui i rt ti (19^. 

3. Vkte, H. E., /■r’vdwtwn le 
,<Biw 5 >«nH MGGrev'HiD 
Boeh Ceaopaey, New York 
(t 934 )> 

4 . DcRrnr, K. B^, TV quaotUBi 
thecey, Staaai^ ^fwanVii, 
March lyp, VoL ik, No. 3, 
pp 47 'M tad cho 7 k Setoi^ 

Omnir k). 
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Did Venuf evolve like earth ? 


D ESMTB hpM about 

Vitid. It II bvfM Piou^ 
>1 ii of tte tin of «nh utd at 
alffiMC tiu uiM dlscaneo from (bo 
lun. Tho turfaco of tho plaMt 
io bot aod iVoudod «irh a 
dense acmoophera. Ho«o*of, kmuk 
ttt have now fouM ibn (hoM diHor- 
«nm am o«Uy a maner of •tmmal 
appoafwm. Bat for the ecmnines 
of ratao (wUK ounsoquent ofltotil 
oa c*nK. all the proeoueo, vlwtbBC 
oeeurriot inside or oucudetheoe pitft' 
M ere easoviaUy the aamo. ft is only 
the oiCBBt to which these jwoobsiw 
•mtl on made all the dlfbrvM 
between the (wo. Most of the blame 
for the differences cari easiJ)' he laid 
down on the dense ecnoephere that 
Veani recatned in its early sttfe of 
evolutten and srhkh mahes M a 
uniq^tf planet la the idar eyste M 
It a oily <B (be last decade or 
eo that aitronemers have beea able 
to have a peek at (he sarfhee of 
Vsiuu by ncane of powerfal nwlars, 
A bean of radio •a*me is dinetad at 
the plaast and fbeoi the redeeted 
wav es the snrtbce ftatu r n of tte pin- 
«M are .wwwilapt Oer the ymn 
(ha ^atta* hii hera eefleeiid «a dm 
plaaec elaiins that iB saifIbEe k at 
moat ntforni, abcu 60 per cmt 
of It rariia vithn o«e Ukenelirof 


ttm waaa tarfas bvel of (la (daiwc. 
which la (sersainsl «nm h called 
ihe "meaa tea level*'. The period of 
rotaiioa of the piQfta n aboeC 240 
earth-day^, xs swtfara ( e mperiwc 
is above C aad lbs aamsp l anc 
praieureaKhe torfaee •» aboui IdO 
tuBB (hai ea earth 

The w^srtivhy of the Veniman 
turfacB is aboad 15 per eeet. which 
locales ihai di wrfbcw maierW 
is am dhteraef ta conpouHoa from 


fCaOBWs oa Vewti which have paralleta 
on earth. In December i97S, how^ 
ver, a U.S ipacecratt Vmts Orbiigf 
west mto an orbit of tho pUnet aad 
abuil 95 per coiu of Its 
surfacB, t belt of Venusian laoiL beb 
ween the Uthude North (o 63* 
SowtK opto aa aceara^y of 200 metm. 
It is now beyond doubt (hai Veoos 
has coBUeeals, mountsins, vokeBoos 
ami other pedoikal featyjos sen 
on earth and other plwuli (^Mwr^ 
fie 4mene«ft. Aupun I960). 

The moet eimordiaary featun 
oa (ht wrfaeo of Venus is the Mat* 
well MobM (sAer James Gerk 
MaswwU). |( ii a mouniain 1 ) km 
M heiphl which makee i( (aller ihaa 
the Mount E*mwst. The mountaia 
has an almost circular dark hole at 
(he lop. which indicates (he( at om 
time It mi(hi have been a voleano. 
On the wmi of Mount Maiwell is a 
rinmed, peaMhaped dat p h uitu. 
one of the larpen smcioih luifecee oa 
Veaiu. called LaksKmi plateaa. 
Soft ihiM fbaiurei form a 
pan of the Venualin oontinen(» 
called Isbiar Terre {Sea Pi|. 2). 
A eountarpait of (his cendnent Is 
in the souihora hemisphere of (he 
planet, ll ha» been named Aphrodrile 







SCIENCE SPEaRLTM 



Auum on ibe lu/fM* of (ho pUiM. 
Alpha ( 25 * touch, 0*) it t 

injiy ftaCun nonint from oonb* 
MtC to louCluwetC which it, m ftec. 
a fiwItM hatin nn^. 9fta R«|io 
ii tpaia • ohaia of meuauias 
4 bou( I lOOO km lonp. cccli 
• fimiuiu of A lari* •schm voleano 
at ion on Ma^ THc only cootpicu- 
out foacare on Vomit whwh ho* aoc 
y«r h**n fowad oicher on Mrih or 
ocher pleiuct a,furrowed. 1,000 km 
loAi arc found near t hecQuacor at 35^ 
loniftude The arc hat (wo parallel 
rld|e<, each 2 km Ki|K. wh«h are 
toparmied hy a vatlay 90 km wide 
These hi|h rid|ei are. howwver, 
tilted at an ajigJe of it wich (he ven>* 
cal^utte an imprettm (iR by (errev 
trial ttandardt The orifin (betc 
Hdge^ IS therefore tlill a nyttery. 
Mixe (han adosen r>n|*shao«d «trDe> 
turet have aiNn been found oa (ha 
tarfhce of the planet. Whethar (have 
stmohim are modihed craters or 
extinct voleanoe' will nor be alear 
luUil somedung concrete about the 
composilioa of Veouskn surface 
maariat and (he effect of the heavy 


atmeiphece «• (la torfWe am 
k«o«n. 

As V«aas a of (he stae of earth 
and n about the same d n tan e* fiwm 
(he wtc I) has been of mmen* 
doua ■Mmmt lo scwMrvo of many 
ioofimn The data coflaemd to 
dan oa «ha plaaec that proved* (ham 
eomethnc to conpaee iri(h dm pro* 
omea< thai made eoAh. obuch would 
fpnher |i«e iMiglm irdo the f or ati 
that come mto play sa (he formal sun 
of other ptaets and smaPer bodm« 
■a (be solar cystem The most la* 
tereumc poesbon (hat meMna wtee 
keen to probe emv whether Venu< 


'Y'HE fcwtroa of quarkv became 
^ a rage siacc Iho duarl; moM w«v 
firw propoaed by M GaU*Maan 
and G Zwmg m IMd J( bmvne a 
saiii i m mme reically, whaa C.S. 
U Roe. W.K, Fairba^ aod f.D 
ftilfps of Staaford U ai eer ai ty.V S. A 


ii Nr nera spherical than aaRh 
caaeo the fonnar reuMa dmc ha 
■ue fv aoiu dowly tk»w the bmc, 
'Hse reeeai data has eonAnaed that 
tbia k hkdecd so. 

Like aarth. Voaus hai also beaa 
fouad to haw tnrtoiig aothify on 
its surfaea. One of l&e pronineat 
spots Ail eahibtt tha acbeity is a 
moderately itraiihc valley found at 
Che latitude 2b* South and be(w» 
foagftude 150**)7r East, which ii 
similar to faulti Men cb terreitrial 
rift vmUeys. In so far as the quecnoo 
wliRher Venus was, or is still, ire 
lenAlly active or not like tho earth. 
It It quite oertain that it was eo, but 
whether u i$ still tp pan esJy be laid 
on further siadin. The very dwue 
atmosphsn ol the pJansi it a clear 
poNier to the faei (Kac once when 
Ki laierior was hot and in nollen 
usge, u ouTpaeiad and prodveod 
the prosent atmoiphen. The atmo»< 
(Mtere eoasauu piopoitloaatsly a 
large amouiw of arjoa gai, whkh 
u a remtaiu of the primordial iiipot* 
phere of (hat plaaet. In other words, 
Voturt ratauMd ni primordial aimee* 
phere while earih did not. What 
■reru (he facton workini behind this 
and many othom could only be tor* 
nd out on mere inlenilve Kody of 
the planel. For ihii purpose the 
NASA hae a plaa le lauach a Vmua 
OrMrvtg /megttf ffedsr tiler in ihii 
decade. By maans of radio wawi 
the Ofbitins vuhkk will givs as much 
daai on Vonus a« Mvwrr-y gave oa 
Marv m the visible spectrum 

Diur M. Salwi 


ctalond (he exi^tunec of fTacOonaJ 
charges of ouarks {htytir^ fo'rien' 
Zef/rri, 42, (42,1979} with tlw im¬ 
proved version of (ho earlier tapeii* 
ewni (Mryskoi Jlrvm* Lftten. St, 
ION, 1977) The concept tha^ quarks 
are coafinsd wHhm the ctroagly 


Have quarks been found ? 
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iB(en«tai pc ifcl w. kAowB 4* 
hMrw. ii pillar of a tteory 
laipwD at QuaanuD CtuoriKM^u* 
nka (QCDX Tha (haoty auuom tfaaz 
qvarfci «4fino( aaiw fne lo aanm. 
WlMTcaa a ubAniial vmbcr <€ 
pbyiMtK* belim in il« validtiy of 
QCD, tiw ffipcciiMatalun, ea ti» 
cthar Hand, would no douM b« 
happy, «auld they prova the nmma 
of fractionally ebat^d quarks. 
WbiiA is whai Che ream caparv 
rtient hai indkatad. 

lathair mode!, M. Cell*MaaaaM] 
0 . Zwni propoaed That the eoadi- 
(uenti of hadrons an qoarks havnt 
fracciOBal oharfca ofvalue-^ rind 
{ t. The quark modal has bOM sue* 
cesifal m expUi dint the atparimental 
results m hiph oner|y phywet. How* 
ever, phyaieiita an not happy with 
the »ne«pi of fraetbeal charge 
hoeauM it viotataa the raiuita of 
cUasie oil drop eaparineai of R.A. 
Kfillikan parformadia 1910 . Miliku 
h^ shown chat electric clmr^ 
^paand oaly m uuager aiulcipla of 
a foadammal aflit/, wluMa value 
is 1.102X10*** eoulemb, Every 
eHiaen a ry partMe ee far diecotMd 
has 4 charge ar where a n aa 
iateger ^1. 0 or -I. eta. 

8e the hypothMle Itet oorks 
have traotKHial chargee ofTcned a 
chUtonge to et p er u aeanl physteiics. 
Frost 19M to 1970 several attempts 
to dettec fractional ehargee ware 
made but io vain. In i974 E.O. 
Oarrh and K 0 H Ziock nported 
poeeibk (Vactknal chart*. U* 
fortunately, the idenolkation «m 
uacertaia ia tboir case beau.* of 
background dipole fottes. How¬ 
ever, itrongec evidattCB for eaa* 
tance of residua] eharps dota M 
irand —ir oa rwo superoooduo' 
'ing spheres was obtained by O.S. 
U Ree. W.M. Faiibaak and A.P. 
Hebaid io 1977. Their eiparinirfit wee 
e ooniraBation of the eaKier work of 
Kefaardajid Fairbank. Now they have 
obaerved two more fbaeboual oher- 
t*s with an i mp roved apparariis. 
Their eatcotexioae indMete that to 


ocher deetne or njeehc ram 
meld have ite fnniiaa] 

chargee. 

Utiti towteeapaatioe MhaiqeK 
the afermeatieaBd Coat piqwifls 
sus pen d e d a aip Tnn dii ttn g aMu' 
um haB («9k:i(r«fia) ■ a maiai 
tx Mdbctweatwooapamior pkm 
which ware ptaeed hocLeootaUy. 
Applywii aa aheraatmg lUams Ud 
ber««a the capacitor (dues the teroe 
appSied 10 She hall was ■easured To 
see that Use fiaciieaal diaigas were 
aat sparioas. Uay deaermiaad all 
the hmek^tmad forecv They have 
also shewed ihai the aiaffKiic fone 
coaU aM aoc eaa i for the FiecMael 
ehargoa e b eerv i d 

The physdsu ceeduie from 
iherr ee pcr imiaa aa ame haUs that 
thay had flioliaaal cha/ges of 
oa ihrae bale Thay farttor aseert 
UeU fiacboaal ehargav m acar 


the svfhce sioca they eu be removed 
by wadtiag aod can be by 

-l-ir wsrb an ehetne disdiarge, 
Accorditg to them, (hair experimeau 
preeeaf evi de n ce m favoer of frae* 
tioeal chaip* brcinMi (i) ao eleotro* 
megnetK nultiple forces cae accouiu 
far Ihe fnctioeAl chargee observed, 
(ii) aH of the residuil charges 
served are wiihm (he eiperimental 
onwr of P, -fir or and 

(ill) they have modified the apparatui. 
All measirreaoncs under differeni 
cenditloas )ave givea the results 0 
and More experimenis oaly 

can oeiaMiih tlw rrvlh. 


fipaiAtA CHAKaseam 
Rrjwr* SfMohf 
ihfti. qfFAy/iri A MUfSfhyMri 
VmmMi/ tf D*H>I 
DfM-tl 0 d $7 


SoHtom^^mysterious particles 
of nature 


(T w«i obeerviag the aiecioa «f a 
t beak which was iipidy dra«a 
along a aarrow chaaaei by a pair of 
bonee. wMn tier boat treddmlr seop* 
ped nM so the pmb of waiar ia (ha 
ebnaaei vdweh it hed pea m OMOon, 
it pBosmulKed r o — d dm prow of 
(he vwim) m a stale of vwhol agda* 
lion, then suddenly leaving it behiad, 
roOed Comaid wnh greed vdocity. 
asoBjniag the fem of a large. selicvT 
eieveCioa. • rooDded Mnaoth and w^ 
defiard heap af w*cr. which can* 
tamed hs anina sloog the rhaanH 
appmently wichoa i chany of Fbnn 
Of diouaslioa of speesL I Mkiwed it 
on horse back a*l wu toak it sciB 
rolHogeftatantaofBima 12kta or 
U.Sekmper hem, pmervmg ns 
orig^figamaboal 90 oa foog end 
90 es ta 4$ ^ in haight. tCs hei^ 


gradually dsmiaiihed, and after a 
chaee of one or two kilometers, t 
lest rt in the windings of the chaonel.' 
That was how Jobn Seen Russel, 
aa mgiaeef, desenbed what w oaw 
known as a mhton. Thar was also 
die lira recorded abservaboa of a 
satieon nmde in the first half of the 
luaeteenth ceiuury Sofitou am 
solitary warns that i*ainthair shapes 
and swiocftw a indefinetdy arul m 
some ases do that even after colli* 
siom with other solitoni. The soli* 
tons are whet is known as non- 
diaipetivr waves. To compare rhesi 
with the ordmary di^rpeiivc weves 
o(v has only to consider Ihe common 
nzn^ of dropping a stone into a 
sriU pond. As soon as the stone is 
dropped a dissipatfve wave is |ewn* 
tad which gradually dies away froBi 
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tho aeum. Pirtf raiJuaiAtul crau* 
meat of tokitow ««« by D. J. 

Konmeg iod Hcndnk de VriM a 
A poper pitbliihed i& 

Magaiine la 1895. They showed tbfts 
solitofift CAA exift due to nooliwv 
WAve nuMiOfi in Hydrodyturiuct. 
The impMUAce of soltow Im bM 
Jiut in hydrodyiunuGAl preWoms bu 
•Iso bi iDAfty modora branehn of 
phytks. For exiunpte, two di'04M>' 
oil solitOAS m uipercoodae* 

•(iB| nuuerioh in the following Mjr. 
Conuder an ssperimnns in whkhtwo 
f upereonduciini (nioboM Md 

lead) are M|iar«ted by 15 X thick 
iX iiaMi for ow Xa^tfbn unie 
which ii oqunl So caatiMnsc) 
bnnrier layee of niobtUA oildo. In 
•ceorchMKo with JoMphsoA*! thic<y 
(Brian D. ioeephsuo. • Niash phyi^ 
cilti ww awarded the Nobel Pnw *• 
1973 la phytica ferdiicovenni cwMaJ 
albeu berween sapercntdoctott) 
maBucio flu will penemto this wy 
chin layaf. It haa been found that aa 
arbitrary aunber of fNa quaitta 
peopaiaM as a **** of pefnaneAt 
proAls. These waves an soHiary 
wavMor eolims and are descnbad 
by what is knowa at sinwCorden 
aquaiioa, 

The uoiy of selitoM ts alto 
importaot in plaena physks. ee> 
pecially hi plasma initaMiOes 
Mitons an sbwctuns localiNd A 
space Another bind of sdrten, 
called itucanion. is being pmrexly 
inveetigaud ngorouly by quaBtum 
mechanks aad particle physrcots 
laseanton i» a kind of sobton locale 
•ed both in *pace and tioie. la fbet. 
they are considered as eveat* rather 
chan particles in quantom mechenka. 
Tl IS new belkved by many thcorcb- 
cal physicists iNt nutantoas and 
scditoai may explasa naay hithme 
unsolved pu 22 le 8 m quantBre dcc- 
hanies and parrkie pt^sice For 
example, consider the pvohloa of 
lonneling. Consider aaob|ect (Fig. d) 
•c rest at a posat A whkhts shoa¬ 
led at the bottom of a bill represen¬ 
ted by the shaded area. AcctBdfBg 



1.42ew*«S««^«sweMiMraw0 0||iaiei«sa«wm» 
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So >**«-•«* pl^secs the oN«t fannot 
by Itself diasb the hiH nd go to tkc 
pdekkto of ctA at I, which ■ aho 
shnatod ax the b o C uiB of the UB 
bat on IN ocNr liN. If wv jmI 
ceseidir craasiiien firoto poik A 
to poial B. taugf wB be tootorved 
B tbia trtoaitiew. Thk a 
ewexy ■ diab^ hS *ai 
be GOBpotfBd by IN iHiy gale- 


•d in going down tha hill. This Is. 
however, not pnwible io elaeekaJ 
ptQpiia beciaee energy wiR not be 
e^iwed e> every poiat of the 

aBowt Nia hsad cd tnaattim and 
tbe pooeea is kaewa as naaeBa^ 

For eaateple la Fig. 6 A, B taa be 
co aeidefed as grcaiad stotea (]•*• 
Kitee of stoiaiim stMTS^w VMDaef 
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• pofflafixf vhoM stapA is gives by 
tM oatlne oftfae bill. Tbesc diwicsl 
vw uc equivslat fact 4iKjiic(. 
Bui oitfcMr of QsisoSon foAM a 
fvdebaittMs of (be vioiwn. The biw 
vscwus Oes muxt be • eeperpoution 
of these two vuua Qumum 
Bockuisl tonMlIing on oenv 
from o»e VAfuurQ (o Another. lax* 
csstos* eccor as tolutionti of quu* 
Win field t^iuuioae uisdet ceruua 
eofwiftMos, *b>ch give rise to (he 
possibility of buAATum meehAiucAl 
tsjmelliAg. The |(Aph of en insun* 
too ti idesUetJ >o ihu of s solken 
dMeribed bye tiee-Oordoe equitjon. 

tf If AOw hnosve (hAT port Ides 
whieh were eossidered eieinentAr> 
(in A decAde back ire not ai tU 
fje m e n tAfy They are medv up of 
eves fDAUer itrveturt* bow known 
AS ^UATlu ox portesA. In vtAOilArd 
qvAfli Aodel A pi'fliesoR is made op 
of A quark lAd an antiquark , Aseer* 
disf to ibri Iheory thee should bo 
four mesons oTcquel (m^sok. But as 
is •ell'ksows there ire three pj* 
maoQs { (I*, A*) The fomh 
li|M meioa is yet lo be found There 
• 1 . hpwfvcr, another meson eaUed «] 
(eta) mrson whriv* mast i« four tinei 
ihax of (d-nseson, whiub can fU Inie 
thn role. Now it is argued by eojse 
pbyswjsts that in^unron can ea* 
pl^ thu rsther large mass differ* 
enoe between q and n mesons. 

Tie propofTias ofsoliims diseaee* 
ed above give them the status of 
akaeatary fsrticlei. Bat even If 
(bey exist, they would he so heavy 
(abtm lOOD Hreef as heavy as a 
protoa) at to escape detection by 
preeeat high onetgy acederaiori. But 
in M( M diftaiU a Mare, acederaton 
wil be abk to gnerate pankke ae 
Invy as. eveo beaviet than, wihons. 
So ottly tbf fOture caa tHI whether 
folfteat at particles oxin in naXuie 
or they an sitBply brain ehildrea of 
desv physicists 1 

R R. Roy CHouemAT 
Mleo S/mUiM /wrimm 
CaieufTo-nWiS 
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Polymer lubricants 


OOLYMERS tttd potywr 
^ iitM ftre bej«4 inen«siiifly UMd 
in pltc* 0 / tn$93t in wimis indiHtri* 
M. ■wunal)’, 4u«om9iivt, aara^MCt. 
buunojial, computtr, elnrofii^^ 
0 (c Polymat tnboMgy t* eve c( <Im 
nc» vees ot pofymer nppirtatieiu 
ft dceis vricb frldton. lubrkaiHm 
weef ef polyraetK niiiBnAb «ad 
nntweo miim of the pnbleBu rcl^n* 
cinp to po|ym 0 >po^mv iatsf- 
taiOAt or poljimcr>ritkl Mj' 
ieraaiov. E&rtier Kudtet m fricscd 
And WMT were itiffluliKd by ibe 
fpowth ef rubber lyre iieducviei. 
Centinuoue retetreh threu|h the 
'iitiei hi* hroedned the bue to 
iadude ether polyiTurt tueh u wylem 
polyeleAni nod paFytetrafhioreecliy' 
l«iM (P.T.P.E ). 

The role ef lubrKaM Ht maehiaat 
ctt luvdty be ever^tuanted It 
It poiiibie to mnke mehiM pwo 
«4(MubncUiii| if they vt mede of 
muermli of low tfoeftcie n t of fhw 
(ion (^) or ulowt ibetr iwlbrn v« 
iBodiM to >«*e rediued fhsiien. 
In dddUion to ■ low eoeflcieitf of 
ftktiofl luch itatcrle;i thould bA«« 
all rha properties which ibfir OMteOic 
couatarpvti have lucKai mecleuveel 
lOenfiht low w«er rata and charn^ 
stability undef lead. TVe property 
re^uireiiMt ^penda on whae the 
readtine part i& end aiMl the opov 
ting coadiMoni. 

One ef the ootl eounfiit ueea to 
which polymarB have been put fs in 
**di> beorings". For this Ow choier 
of (he polymer i» very imporbnt. 
There are two prinery property 
recfuiromeaea for diy bevmpu 

(i) Tbe maienal must be abk 
to eupport an applied load under 
workmg condHieu without eoukke^ 
nbfe dittortioa; and 

(ii) Both the codhcieol of 
cjon and the wear rate tboold be 


low ud iasaiuiiive to aaoe chaagea 
m the weekini PMdftiona. via., 
te^cTwe, himudity iiinninine 
tiOBa. cK FT.FB, ad Nylen.> 4 . 
6 have bca fotad to be ideal bearwig 
amtoiah liacB they bate ^veuraUe 
proper ! l ea a Win* of leaada aad 
impact »ueagch.iioiil)ireabeoep(ion. 
tpeeihe wear rate, ceeSpaw of frie* 
Tien and mfnaiag pel 

The turfhce preparty ef both 

eiteal«aadpolymi«»caabci»pio<md 
by MMttbly tieaietg Ihev eerfbco. 
Tbb l^ren ef polyoNn cao N 
coated e* iianl wr^eee eo reduce 
the neor «» e«U u the u Bifl c — t 
ef fricaieo thus efundNOag «r at 
lean redicwv (he eee of aar 
iiwafioaal hibncaat. Aawof (he poly* 
mn weed as tdid fibn iMbekna a aie 
poty rarbe aaf aad po l yimide i . Foly* 
carboeaie « a poceatiaUy valuable 
Maienal Ibr abeaw* or ereme emar 
dAMtioM. BnlyeoMlM on dM ethar 
hand have ntif i wl i ai terngfature 
•abMy. It alio been repeeeed 
(hat wear raM of polytraldci n 
lower ia an emocphere of (by 
fhaer of 100). The wear pmperiiM 
of pd y oudee caa be HHi ioi e d by 
graphite addiiiaoe. MeS| ea an 
additive it Mcffertne in aa; it it 
■aeM only fee •ppbcatieaa tntpecc 
or in alBvhigli vacana. 

There Be two proeenee fbr pn^ 
dveiog bw Birtion Mrfbeee ea 
ehsCoMere neh as neepreoe, betyl 
rubber aad Beaa N rubber. The ftnt 
ittvobea eaeettp fleeraartea 
carried not « an aaiixlin ceettin* 
mg itlpher. P.TP.E. aad acrylic 
acid ptae the nMer. The tecend 
procete grifh partiafty fleonnpBd 
ofipomeit ef ethyt acrylbr and acry- 
Me ar>d oat of (be lorface aftB 
rwediftg tfie v«bber with suhible 
t olie ii t and (hea irradiatiag with 
UV.ligU. TW graftiagef P.T.F.& 


•ad FVC OB b OAir polynan by 
d ti on im d ia rb n k abo poaribb. 
Tbare are npeeo did whea gbua* 
li ia fb md pcdywre weh ic ptcact- 
brMald^de.|apaai(lee, Be .aeuaid 
at friflaea ooidika ta rmthigaHon 
wittnel wing ^ycerlna hibrtcatMo. 
bueadary l^en are formed oa the 
plattic wrfhee Trail lag ie a bee r lag 
ef fneiMm 

bcre e l dB^opmeua in rbetron 
team cunog ef peZymera odbr ai^ 
echar gwthodto locally harden,wfa* 
cm For eaanplo. po^ahylnie can 
be croewlmkad ia the upper bw 
BiBOAi o( Hotue for altdmg appl*' 
catieai, Japaaeee worker* have uied 

irradetag polyethylBM with y nye 
froa '*Ce aeurcee wMi deiee 
above 10* foempeni wiTh banefleial 
reaulta. 



When er^k polymen are la* 
vetved In beariai ap^leahoMi ihe 
pbwDgiiwee ef mabriat nnaaftr 
to or from the ihaft it of major 
uaportanee. Tbua lo the eaae Of 
FTPS bearirgi rubbing on a 
ttui tiedk, alter toBo time, the 
iimabon changea (hem oo» ef FTF£ 
rubbing on nd to one of RTFS 
wi A labeequent tedaclien of Metiea. 
Under exeeptioTial cireumctaneet 
taetalt cna. however, nasfir prefer- 
cntialty to the petyoar. e.g., FTFE 
rabbiag ea tOver, bW tha phea^ 
mnea n unueuaJ aad oof Lkely to 
be eoeonalered a practice. 

to vieei of tbe potealiAlly beoefl* 
cial edbeta ef traasfcmd filmi, it 
aiay be poeiitb to taHooBiake bear* 
lag aiatenab tiuit will fora seal* 
pBaanewt nufor fOne by cbeai* 
cal'boadieg. For exasiple, an unew* 
ed epoxy reiia could be cron*liakid 
end) pthaJecyanm dernvivei, which 
an hnowR to produce theraoeeta 
with rebnveiy priod high-ttrapao* 
ture propartm, Whea allowed to 
wear against a rteeJ ihafb, a etroagly 
adhering trarwlbr film is foTTBed 
by virue ef clwiral eevpieahig 
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bdwMi niuofM n ptiMkwyuJa 
eooiponeot ud d<r neial surfftss 
Tina one comU effnively Aocbor 
«pMide ln9«n to (he lufface. 

ftMMdial ttfUtMimt 

Potymen have been lued 
coACif^s of metal nirfaeee for m* 
in bone unpUnUioe fw petknH 


A NCJOSPERMS llooeries pin- 
lUJl have evolved a nuober of 
iMclMRitmi to prevenc fertriia* 
lion if male t^mffei having peeper 
genetic eompokiiion are eo( avai^ 
4bl«' The rneet commoa pheMmeoM 
of ch4 Vind (»failure of cmim bei* 
warn dilTefeni plane ipccm. Ttee 
we a number of itepa beiwtm peni< 
nailoti and actual fwnonof pMoetae 
Many ttepi, like poDen deminacton, 
penitratien of tbe etifina by thf 
pollen tube end elonpiHM Of (be 
pollen lube ihroufh ihe Myle, de^ 
end opoa siulual cechaaie of ebetni- 
cal «ifna1i betweea (he poUen aod 
ihe ovarian liiiue. If tSe two are 
petuHically ao( mashed, th« tifeaJs 
real out by ov ere mk reuenxd by 
(He other. Raacbone leidiat <» 
ferriluatkm do occur ^a a weO- 
ofclwtrated mauMr. 

Bui apart from che coounoa 
occurrence of inKnpeoihc barrien. 
there also nist mechantiots tKu 
ormvU fertlliealion vithm (ha same 
specie*, Ptmomeiu of (his lunure 
an cnlied meompafibiliiy. They are 
povenicd by allsks of a loie called 
S. If the tame aJIek of S is pnrseaf oi 
both the reectiadpottAen, u acts as 


sefTenod fnmi cMco-aRWkis and 
for accideot vktns. Uhm bith 
meleeular weigfai polycihylcae hM 
b«ea studied e» me a» a rcp lw eeaw 
of dte hip ioMM. 

V.K Uuiw 
MurriW TrAMbpr Warhmr 
Dmmui K mU WeMceeaanrr 
£ney Cfia>r. f./.T. 

Mrs tklkhimti 


a bnmer (o feiDluaooa TVs madia* 
aim anromerkally pee x i m mtf* 
toiiliasmn and he^ mdividaaK m 
fliamiimiQd (hetr htt er oxy p o w na* 
lum It 4 revi e w publuhH recoatly 
etduaMbyeci(ffe(inns> A md ifdee, 
». 11*30. IMP). M Hoe Feeds* 
eased Lsekets ofNiimepet (llol* 
laad) Mated (hat lacoiBpaCibiHiy >md 
so IW beet dwontred m abosii 3000 
tpeciee of Aocosperm irprrmw 
mp almost SO ddTeiemi famiim. 

Depetdme utwn 'he ^Upe ai 
whsch mcompaiibiliiy nmifevti ii> 
self (he pWtiorecta are ctawded 
ntfo sperophyoc or ^rnecophytsc 
mcomptfihiliiy. Tbopolletefaplaai 
IS (mhtsttHy fate spore Themfbre. 
if i acomptiibdity saechasukie ithrbcte 
poQra ymmatwt or site (tapes na* 
fneiHitrly foBowiap feimmadon «( 
n called sporophysH mroaipatrbility 
Jt ocean esdoMioly « the om oI 
species havag (nnuektte polln 
pants, la verti sfOrm. the late of 
nspnlfoa vf p o le a prams h very 
hi^ ifaMeid fVir dcmlofnanif aod 
itiaamuawdtJiat becaBwofthe high 
ralB of ■naMssti, the poHea is 
Ap lemd of soiie i.imrTei nutrictl 
to a p oa rads wkidi ham to be lu^ 


pbed by the ovanaa turoe before 
(he steps leading ro fenjUwion cat 
be taken. 

The actual meiihafusm of iohibi- 
non or promotion of pollen prmi- 
aatioa is |s>v*med by an interaenoii 
berween a layer of a specific protein 
on I be ktisnuUK suffare and certain 
•BbvtaiKrk ooitining in the outer wall 
oresBc of the polkn Theeainosub' 
uaacra lea^ wkh ihc piomn film of 
(he sdgiiSB abd. depeadinii sipon the 
teedbaik sipiaU rewived by (>« 
pdkn. Its geffninaiNvn is either (rip 
(«ml or lahibiKd. The procna of 
peimiMritin is al<^ accompanied by 
^ccMioft or a cuiiwa ervQ'mo which 
diwolvc*, ihr '(ignark culm Iradini 
(o the penerranoft of (he Migma by 
Ihe polk* rube 

ivcMnpaiihilKy ijf (his lypc, r^ 
ported in the case of many species 
hHot|is| to the familic* Cruolferae, 
he^llionmir and CompmUac, can 
often he anrhcialCy overcame by 
pltcifli pisUen dtractly on rhe stump 
of a style of which the stigma haa 
beet RHXhaaicalJy removed AaO* 
ther mMhod of achieving fbrtilixallon 
it sudi eases is by poIJnutinf inuna* 
Mre dowers, bosauee ineumparibility 
mechanism often develops ar a lacei 
itaga. 

Mechanisms (hat wteit steps fbl* 
luwitg polleo p nnitiaticA are groo< 
ped tia«kr the lerm gametophytio 
Hicompalihilily, bectuse a germinatad 
pollen gram represents mak gameto* 
phyte of ^aai». Incompatibility of 
thn type IS rnainly observed in spo 
ciet havmg binucleare pollnv In 
the case of many speews of ibe family 
Solaaaceae and also la ihc genera 
and Abvtihn, the growA 
of polkn tubes (hmugh the sryle is 
amated if tW pollen grims happen 
to posMKs (be same allele of S as 
the osvian (issue In several repiw- 
seatativn of the family liliacoae, 
the pollen tobes grow unhiodomd 
throagh a hollow canal running aloag 
(be GQtre of the style so chat iaeom* 


Sexual incompatibility in 
higher plants 
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puibility ai ths lut 

ajunely. ^ the »C«p of ganucic 
aioa. 

TV fan Va already been meft* 
tioaed that tnechaniam of lOCDrap^ 
tibdiry was pnmardy evolved by 
plants to avoid self feniluauoo But 
iBOh a meebanism also cames »ieb 
it the mhensnl tisk: of Tailuro of 'tad 
MCtint. if croo^'poJIiAation ware to 
In the oaw of frasset, whteK 
often show a hifn deffea of oraas- 
poHinatien, the pollen are carried by 
wind. Wind IS lenemlly alawys pro' 
cent »n ojiure. bgt under canaie 
waaihar eondiuons hbe eoBiiuooa 
raiiw Of faffv atmovphera. the pollen 
ara aithcf warned off or not «hrd U 
all. In the eaie of many dicotyledons, 
where honeybee * or orhor nneet 
peUlnators art required for emus- 
poltbarion. the «et may V ter** 
ously hampered if the uveci popwfas* 
Cion ir dtpleted di^v to esceuMve eae 
of peatwidcs or some other tavirofr 
mental fiau<a< In order to avoid this 
risk, kome plant* seem to have 
cvotvrd a compromise called teke* 
tive fcriiii/ation fn it, pollen |rain> 
having a certain penutype 'land a 
jireaicr cheitce of remtirmi the ovule 
than other pollen prajM But if the 
preferabk pofirn type* are nor avail* 
abW. self*rcrti|tration i« allowed to 
occur 1C that some seed i> afwuy* 
pmdured 

The pretVri'nev incchanim acti 
at ih>' sTapr of poJien tube irowth 
chrou||li tV sCyk TIu growth of • 
pollen lutw’ rtiw.krds an ovule has 
bcvii shown t«t K 4 ehemocropic 
reaction Thv shcmotropically sfCiiw 
iubsr4nci>*s ri*s|H"»>ihlc for this re* 
actum d<i* ulsiiMiy 'irrrtvle com* 
pounds lilr dinrn^i «ids sugitrs and 
peptid's lVjv*iui >*s upon Its gnus* 
(ypc. I he s'S 4 j> 4 .i iKsue prodvcei 
these suhst^iKO' n van;na sjiKHiaii 
Because llv: w*n,«(t«i\y >>f tiw pollen 
<0 thioc suhsiAn««. IS gimeticafly 
deCermmod pnlWn lubos show dlf- 
fujint tutrs i>l yri>wtb through the 
styis. dc]'cnOinit upon tV coron- 
Irstnm ol ilic sjtkhis cVmotropi- 


ciUyactm saliMaaien ■ ttg oeyiaa 
lissoe. The nechaaBi doea ear 
arroK poiku tohe ^owch of oettoi 
fotoiypei as ua cnee of uwoa* 
pafibildy. bitf only efanjee Che 
raiea of (rowlh so chat wbca of the 
plaal's own poUoi powftlawly while 
those of poOa from oCfacr ladsvi* 
diiah prow at a fasBrr mae. Becmae 
the faiier growiad tubes reach ovnlot 
eartnr. chaaces of the oeale heiai 
femliaed by such poOea are la ci s a 
s«d If however pnllcei from echrf 
4i« available, ovules 
ate evearoally CtnilBd by tho ilower 
grownid. NCd f p eH ea 

becawie seed U always developed 
fa inch plaeas, whMht* tha flower ro* 
cetv e i 4 own or eutelde pollen, d is 
often dHAcvh to dceerl the preeen a 
of ihU amchanuB m a plaM flm 
lyUeaiatie eipenmenca. usiafl mu* 
lures of pollen ^ms from dfffaroM 
orifia. have shown ihM ptaftraa c e 
to ferei^ poHen over oaas owrt 
poUca IS a phntennaen oeeumaf «o 
a vny larfle aumber of plantv 
Theta IS aow’ e^udeace to ihow 
ihai iMBhafPim of wleetive farfilna' 
non can Mt even iWou^ the vofec* 
tma of fcenale mrnere Clunofl the 
forimiioa it tha femele pamcre. tha 
diploid efflhryo>**£k moth er awdcai 


oadcripae a ledueaon dtviHoo to 
fora four haploid dauflhtar audef, 
oat of which Qw one lunresr to the 
chalaol end senivea to fora the 
eeateyo-sack, while tha remaining 
llaue ntpbv de^ntfaie Accordinf 
to Lmakeoi, it ii often ibe ^notype 
of a daughter ruclnu that detsmunct 
(ha pole to which it would migrate 
during mafoue, determining thereby 
(he pnotype of the fwcure famela 
gumece 

The preveaee of gametic eeleeWon 
at the itage of female pimetoganetis 
ti accompaeiad by a pacGliar phan^ 
mmoa. It u a waQ'known fact that 
an K. gen t rat ion shows Mendaliav 
segreptioa of characierk with its 
lypieal laiiok of I 2:1. * 2:3 1, etc 
However, one of the have roqulrt* 
mcars of Mendelian gsiMiioi is • 
random maiini of )ndivulut]ii m 
which all gamate' have oquat chance 
of fksioe flul la plaati, in which 
only one genoiypo is allowed to 
fern female gametes, scgrefumi 
popuhdions fail lo show the lypicnl 
Maaddian rattoe of segregailon 

A t> Kaavr 
D/ffe/Of 

■TmiMar 4grtru/iursf Mfirafch /»VI 


Nkkel^n essential trace element 


lUlCKCLwa unknown ttaaM* 
^ ^ lion foedj U n ^ ^ 

meiU for the vooodi ruoct»oo0i| of 
oof bo4y Syrian Nickel n pretest io 
micro^am quanimcs m ihc umbos 
of bumao bogy.Thcn are appvoii* 
malcly lO ir^ of nidk (uevoit m a 
normal mart, vitfc wide ladivtdiml 
varianow Whod. cns. ve^aUei 
es coraam aaeiel vhieli meeC the 
daily rap um n an t of our body vy»> 
»• 


A SchneggaadM. Kiithgasenar, 
of tha Inontutc fur Einahninp* 
physiologw Tachnisha Uaiverstat 
Idunchen. West Oarmasy, have dm 
monstraied the nutritional necomity 
ofuekel They have producad oickal 
decency m rats asaooiated with re* 
tarded growib. Tha oickc) defieiaocy 
caused reduatioit ra hamoglobio eDa* 
cntiaiioii ind hematocrit (tho vol* 
II'w penuntap of crythmoytaa in 
whok Mood). Tha oiyifira^ 


w iE>( V a>,^uffn» 
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Idood eA) ciMAn wen elso fiwad 
u> be reiiKled TItfy hAve furtM 
shpwn iliAt fucfcel (tepnwioa >«• 
piin AbwpcioA of irns by miw 
(iaei which vmsc« aaemiA 

bf. Aaie. n sJ of (he Kvt M4ik 
Univenuy, Eau Oerniuj'. lu^e 
defBOUwotl that luckef Jeto n cy 

rewilce lo ndtiewi pretOMcy laie^ 
which eau&eil debyed pre^UA^^s 
vul biRh of offiprmf . NicM 4eh* 
itvtfff reeuln ia mhiced hinh ««•«)«' 
Aod klw> lowor wei(lu paiiw 
suckliAi peno<L 

Nickle 4e<icic«u> in srowioe teis 
i»yMd decraue In Uw otuynVtf 
aUivjtteo of tiocoee ^phoephtfi* tie* 


•Lll^rOCXJJptPATliniTV-V iH Y 
(teor) •' A rntJe ceiP >urtMc 
c^mponeni^ pmduci nf numm*' 
liAD Mie*4fiennininp pww < V ff , 
0<T I 97 A, n ti 1 i\ nctecM a> \t^^ 
aiUifCMi I* 1' kqowA lo dmcl (h* »hlT* 
crcfUuiioA of (hr hipcxentiai ufw 
il<*fefenO '•mhryixiic gnned (n r»^K 
(ni«k«>. ih Absence beds lo (hb >rir* 
inai((»n of A«arv (femilri H*> jaih 
fon wAt Aibi ireorded «ii hy 
r T hichwadd aitd C h S^tmwr 
fU K A ] Uurinjt (heir >twdK' r>e 
'•krr\ ^ifb. lafor, sc«i*ral scwai»<4» 
'howed ihsi Ihis «n(iprn implic** 
teU in ^ex*d«l«rmiBJtion of rnemcnale 
iKcludiAf nAA fn 196 f>, M C Hun¬ 
ker (Cantde), induued ihc kves 
of this sene to be on the Y-ebrom^ 
some Five years later, K 0 Sim^ 
son (U.S.A ) eottcluded from his wu- 
dies (tel (here are two H-Y eeae 
Uki, both near (be cenlromoe of 
Y-ehromosome, one on the 'hnn 
wm <p} and the other ea the long 
arm (q) fteceoi works of J M 
Rary, D. K.. Camming, H. W Jones 
(Jr.) ai^ ). A Rock (Departaent of 
UytieeelOfy and ObeteCrke, Favem 


hyimgraarr. aakiB 4ehy4rapM*w 
bomrie di liyttiiip iiau de- 

ky4ra|eaa»r, L-^i^osy hetyrjiB do- 
hytooye^e, tkhydro- 

peeuse, gJaCMaie oialacecate traas 
amiaM aad phHawai< pvTuvAr'* 
irusanuoM la m bnwtiKytA Ths 
aetisibrs of (hnamaie dehydro- 
9aav^ phna—re otaUertue trans 
amiaaae And of fhOamMo pyrasair 
trAasewuaaNe wu foead W he ^ 
creAMd in kHtaeyas a rruiH f4 aicfcH 
Mrieacy 


genes (oceclon 


Vugmia Mednal Schnrl Nurfirik 
and lohaa Hoppkias (inisenMv 
School of MedKiaa.eihiinurc (JSA 
Mwrd n .ntO how¬ 
ever sooatJy ladicaic ilui there >% 
only naa loe»i (or H-Y end ilut 
N m on the diorr arm nf > > ftroiaw 
some 

Uuad sperm cytotosKiu wsh 
Aidoe 10 Jewnarar ilv pnvaw «•• 
Absence of H-V aMi|en. Rai* rr «f 
anted two pueao ear a ms-day 
oM paimAi wdh 46. V « fYp> 
{ 46 wl«aomm i ( X<hnitM><M>iiw yl 
nechrooKHomc of Y m«ols lap vlK'n 
■em) and te ether, e im year-old 
paiieat wnh 46. X.» (Yd) (46 ascu 
lum* .-f I XalwBDsona * I iw 
chtOfBonear ef Y «avel*>fs lenp 
am> They emd ibroMesi Aod/o* 


Vwocyic cullUt<^ r«4 foetiiphasc 
chromua*me pivpi'jiionB uanti 
sUaderd cahaiqii ^ rioorrsswni 
^nwenno bandit knvixypes «'f 
^ daymU •ftfent - .th i.^)i.hii)iih> 
•Oi*>r fur shixl Aiai Y prepared 
rnsin ieucoLyir liuiuh , showed a 
mi%(we of 46 . X I and 46 , X 
I 4 tTf-M). nrArt, M) pn ceal 
trsaHicyves showing* ih' 46 . X. i (Ypi 
vuediiion bibasMa'* •utrures (*kia 
hMsp.yj of (he saav 0*110*11, hovirever, 
shiiwrd only 46 . X i k^'p> karyotype. 
The Mlwf paiKni with isochnime* 
«Hae for (hr loep aim nf V. i>n (ho 
other hand, uaift^iribl) sbosred 46 , 
X I iYa) ketyotym ir (he leucocyte 
a* wofl as fibrrblasi luUiifm fVon 
sLiaand sifcak Ai<iutl' Sperm (oii- 
vi(V lesb dAied ow on the 41 , X. 1. 
(Yql pAMals weir H ^ anit|en i%e|a* 
nsr.whik) iheteos^m ihe 46 , X, 1 
(Vpi patient were douNe poniive 
(heCMsoi Ilf I he double dose Ilf short 
aim and hence lati H*V entlieii 
pcaesi This nuir •prrilW antigen 
was aha fotiad hi absurb mere H'Y 
auibndy m XYY individuals (malm 
with OM esira Y <hrnm«Mmc, 
Y iii^myi compared tu XY indh 
vidaaK (normal males) The preienet 
,4 d.iebte imouai <-f M Y antigea ui 
iiH hlKoWaM hoiikiin individual witli 
> 6 . X I <Yp> chrumrsssvinai vonai- 
lutM*. accorUiag In I hew scimtists, 
•s an Jmost umcIwMve prool That 
iiw M-Y atitigen vime is located on 
ilw slmn arm of iNr V s liminiisome 


A P SaPae 
RredTr 
Cv'nrfMHi l/ntt 
n! Reicny 
tf'ere/Awede (/luwerAj' 
4 i*reiiyeMd>fdiW 


S/nthesising common bread 
wheat varieties 

W S b^pv tte tbs in e oM day ibB peifflmvs aumiisl stocks 

pIttB ad vriad lavt rvtdvrd Of spcoil toma ire ibe p1aD» aad 

ear 


A k MaMjA 
hArdruit T*'s«a%i 
Rrnwrd fVat** fwJm** 


H«Y antigen 


ocroan ma# 


SOENCB MAPOimw 
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vnifnil» iKAt p4iyed « sifsifi- 

CMC roJe in th« mie’» ccopomy. 
Kaowkd^ or iW pnimti«e ancc*' 
lorti) helps breeders plan (heir ei* 
perimenis wiiD « view to ioiroduciot 
tHcni] iraju (jenes) lato the ^iwoc 
con^tuiion of cuitivan. Btcedio^ 
throu^ lenetk maiupwtattons for 
4uantiiy, ^ualMy. resistaace lo disc*- 
MS. iBMCU. pesu. dtou|hi,eic ,ulti¬ 
mately lead« t(i invreascd yield of a 
<Top ^ genet mpoe&ibk 

for three train, breeden iryr lo obtain 
the beet possiUr eombmalmoitl 
Ihrough bfccdiBg euhrren wMh 
iheir *ild laUiivrt. variable nambcr 
orback*crei«et and leleetien. Imme* 
diate wild aneeiiAn», if available. 
p|ts«ni a large geae^peei to a 
wide eAoiee/or eeleetion While these 
are lome cultivated planu •dum in^ 
mediate anceiKork have beceate 
eatinei long ego le.g.. mejaa) iMvmg 
« large gap betveea them aMl ihcir 
mid anceuorv. there art oif«r> 
wharo a clear aitd clrMer linX between 
iha preteai day plant« and their bHh 
and Kin ii thomi, se much le, that by 
proper breedingenpennetvs mn the 
praeent day prams can be tyMhevsed 
le.g'. entton. tAbacco. ew) 

Mothe Keldman (Weimann Ins- 
iilvte of Semea, Israel) lue reeemfy 
been able lo identify chr ’miewng 
link’ in the evoluiioe of present day 
wheats (dtSMrr/e AfMHrm. 

.59*60,19^) Ofleofihetngforecrael 
crops of the wocU. conuioo bread 
wheal It a pMypioid (hevieg mutti* 
pie sols of chrotnosoflKS) and a ehr^ 
moaomal mixture of ebtety relaird 
progroitor species All bread wheais 
are hesaploidi (2ii> 42. sii chrore^ 
Miul seu eaehwiih seven cbnxno- 
sonves) end coiUem Ihm feaooiet 
A, b and D dmved from three pri- 
mitivr when species Genome A has 
come from Tmtevm moeoeoreiee, Dis 
from TfUtn»iourhi aed the genumr 
Bis from anunknosrB tpeciee whxei 
got ootinct about iO.OOO years ago 
FeUnan. while a gredeeie sos 
deal ar Hebrew Universit). Jeresa* 
lem m ea^ 1960‘s recorded <• 


sttaagwloekiag wild wbaai pdtti and 
temaihwly idoiincd H u TMNrww 
feygLiaatam He fboaid itao saae 
type of pUni a^M in 1972. Oe 
cloeet euamaMia, h^ douMs 
about the validtty of Ms name Later, 
havtag collaborited with a 
•Hi (Mordechai Ki&ler of BarOUa 
Umvenny) the pUni showed ckaar 
reorpholegical ddfetewen from Tr>> 
urw lii%i.i.iiiiiea. as spenUKd 
The aew ptaai ebo showed chrorwo* 
somal difTernwei (ihruugh Mudin oa 
haryotypr analytisl ud wu p«es > 
ftet! newK Tn Ur tm wwrdi (after Ihe 
pioneer wheat poriKni C R Seats 
of the Lmveruly uf Missouril 
Oa< chrotaoaome set of THtteum 
woMH IS virtually found u> b< tdeati 
cal wilh Ike B geaome in fntrrvar 
droiMdn (aaothcr wild tpeoet m 
•heal eoateiaiog A end 6 genooMsI 
aitd eho bread wheau iihai have A. 
B end D genoowsl. Thai ThrrcwM 
s^$H hat eooieibuted 0 geAntwe lo 
the bread wheai is iho farther provad 
ihrough b«o<hetaje«> saudiet (a few 
years ego. may wheat cytogiaeticius 
hod hisiity ecetpeed Trturym gpr^ 
lotdrs as the donor of 0 penone) 
The Bpenotae • whaoc is of greai 
vigmfieooce to brecdm beoevK it 


DLAKT tncae and cell culture «s 
^ comimraiieely a leend technigie. 
la 1902. HeberUndi for the dm time 
cJarly emphosieed the aeed of pteni 
t«MC culture. Ibu woold pfOrido 
sow HisigU aio clw propeniea and 
pottmiolnies. which the cell pa^ 
HemeatBry orpaam. 
It would ako gtvo iwforaiuioa aboot 
the loterrelitumihija and oiJigils' 


Carries harnfai gene lhat luppressce 
pairing aod eroselng over (ewhaage 
of wH^sieter segcBefas between 
honologotia chromoioues), thereby 
inhibiting recoffibinalioa. This anti- 
pairiag uait has greatly complicated 
the (laasfor of gpaetic inTorroation by 
c/oss*breedrng. Feldman ti learcbiog 
for imLviduali of Triueun mshU in 
which ih» antiMiriag trait it either 
weak or abteai. This will aid lo the 
proditftion of new varieties Feldman 
m abo irtificiailv lynthesicing (hr 
piasenl day bread whui by using 
TVt/iruoi meoAoervm. 7>iMrifm 
worsv eed Triufttm iuuMAn 
inbtiion of A. D aad O geiteme*. 
fospQitivdy; Bi (he raw maieritls. 
White he has succewM in combiaiAg 
A and B gerosKs. atiempts lo idd U 
pename are being made Through 
pewHic mesipuledOH sevetii desir* 
•We genea from ihe wild sBustori ui 
wheel, IB itus prueasa, can be eaaih 
iraasferred on to the cummerciel 
>er<e(irt> uf breed wheal 

A. B. SA»ai 
Htodt' 
Vnu f.'yrof roriK« 
Ofptetmnt tf deraNv 
Afare/Airdde VitfywfHt} 
4 ifraftpcgod. fJf AM 


toeniary loBvcrwes. to which ceUi. 
wiUoa the mwliicelUilar wbolo orga* 
oiem are eapooad Complcjiity i« 
owe of Ihe cherecteriiiies of Aigbe* 
ptartte aad as a reeuli, ii poses prob* 
leioe TO the workers concerned 
mth pleni biociwinisuy and phy* 
bokogy. Tisiiie caltura and ctf 
culture IS a promising (echniqiie to 
fhee ihii proUetn, which reduces the 


Plant protoplast culture 
»a new dimension in 
piant research 


BOmet KBropm 
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naafteky by pvttaitar 

Qr|«a er tune lod culomag k oa • 
•oiubk aMdiua ia «icf(ic caDdftkuM. 

PUfli •rteaftn ntde an istdli- 
leiK titempc o :eo»OT t ihc vill 
flf Tbe plant cell (wtartb act* u • 
bnoer c» ftropa maMnals) and nil- 
niK tbcK diked procoplam tm 
fuiiable siedwiD TUi a inupliai 
«uhurt. Tbff^ eiploftitkai «f 
and paoBplar cukuK tBduiqaaa 
for purely w ianriflf pupewa ia roll 
O ill is£|ttl»7| lA g***^***»T*^) 

Cioai wot alnady embtabad 
Proa tba pnctel pautt «( 
vkWi preceptaM culcun m amm 
daop, tecc U appaar* to oAt fea 
anifkial imnif naiupuUckiei pwr» 
pUu (vino ^MOiM hybridaatNi) 
aad (IM tramfer thar »JI ywld o«« 
rtvolutioAary vanedca crop plao^i 
wlueh N Impouible vuk oaDcd <elh. 


Wboi ii € proiaphat > 

Tba laeUtod plant procoplaat n 
linlMd by plHmakoisia aad n K* 
iftitrti iU(Mi cooMiDi til cte ttO 
GonpeiMsci Mcept ib* tell wall. But 
10 ((■«) it ie not K frea ika ptg oN ' 
lo|(eal peiac oT vk«« Mac* the na^ 
aiquei lavelvod w ocjaooa of proc^ 
pliK lit UMciwwa with ike «a*Won* 
owoBi ficron uodo u btodly laftieoeo 
the meuMioi and ulsanuavre of 
ika newly fef c d protoplaM. The aw 
lecbee perwabiHty cite ccU nay be 
afft v Ted wnb tbe Iom of wall aod 
cte protoplaic^ la a rBuk^ abowa lok* 

a|e of labaioa. Anetbcr preputy of 
ibe newly fonned peeaplBC w that 
Ineapectnt of ite oaedMCa cul* 
tvral eaviroomeaCt tbe pcotoplatt Kim 
lyotbeewoc tbe Ion cell wall TVa 
property <f tbe pooaoplMt ii vsiqoe 
for Koatk bybndiatiiiii, gsoe oaac* 
polatkiQ and (Boe mnifb. 

Fropnnuina af protnplnMa 

Tw li ric a of ptaol pwtepkm oa 
be taced bock to Kkrfcec (ttys) aad 
Kufter (fpao)> lu aoWag plaaeiatyMaf 
tbe cnUi aad agbKqoaae of 

ocrM^uM ' ' ’ ' ' 


wilb w rekac pnatf^m <kino| 
deptaoeljoia- la ipdn, *^~-**^ in* 
a ooB^nniiao^ ancoeaful 
dfff i fhnt 
be otaioed 
ibfialy Ibaaa the wbok 
« iodnoedy froa m win cnliBed 
tw a n . Cedaaf nd ftnv (tpyo) 
mtpeaud the nee of a ant we cf 
Peoiaoie aad CeMaae wsyna to 
pkeoT twoe wfeoeb aucsote the oUa 
led M Ae rose ciae d tniu y Aev 
vifk. la Ite MBw jm (tpyo) 
eod Tatebe iBBodacod a tnw Hep 
le^ueaeal pi«ccd«e cn eb^ peeiw 
plM Ttey w MLm d tte p o di nnea 
ofii^ Mtaaed «lb prte » oOw 

Bled ia tte penow an pan te d prw 

pccaono ^ tonpl onen. 
Itelaoaa of y nr aplaiai may be done 
frOA tte ■■i na taws like toBaa 
■ea. leaiiBi tew 
■odnnaeetwae 
LawefcdlwaSoM Ite newly 
focawd pfonipiiri m b«ii at any 
IMW. $• (bey abeaU be latiliitd aad 
awMiaad la o hypiraamc 
iieow wbeeb a olfoa l)% 

MaamioL aiaec oaidy vaaapenod 
agon ite pfoewedraaeM, pew 
fidee a itaMe 
tm tte p ii j a upla w t 



Vba ^wwab pewnien hke lAA 
an a iyteJ in ydaaia, Aey aa diraaly 
oa pbwwkBW ccB aad te* 
craBK tte pefBtefeflity of tte wcaw 
bnactowWB lentoa^ w cell efoapo* 
(HO. Tto <w be attend by tee 
nee of pcewpfom m eiwe. mMC 
UUV a to ite piwaolytxsiD 

CMOraaf prwipkaia. teey opaad 
rapidly a^ teate tenet dw lo ano 
sotewMteatei (GKktet«d>WI. 
ip74). PoRtas b oa be oeeifiad by 
aa( ttee wi ppeeei tea 

bto i iite, -‘^^'■*■*1 tew tee tee cf 
eczia <f lAA a tee ptewakmaof 
tee (tew odL In tte tarn way tee 


uo of euiee of Tarequar* can ate) 
be peeved, ftnquK b i herbicide 
white dartipa plasfl)iJeins)> end cal' 
lipeee the preceplaa. Hnn tee tts 
4 ^ of Paraquu ie the plana- 
lemBi Oelf. 

t7ae of uptaUaf poopofly of pUat 
peotnplnaa 


Mcnij releawd procepluts ataow 
pneoyde aeevvy. Tba property 
vi^Bulwed Bony eowsuD to isiKK 
ten foiop paracki iatt proteplaat 
white an biotepeally active, to that a 
nwoh i iMl cell oen be aehmed after 
the re^urans of in cell will. 
Foiwpi poflislet ney be Bisoeole* 
oala lihe fomao. polyttyr m e lata 
pnrlidea or DNA (VObeoDi Cnui 
a^ Otehtd, ipyi); cell ocpnellei 
Htc cblerapUfta or sudei (Peirykoai 
iptjli aywhobc orcanietM Idw eoow 
alpeci becKru g virw ^vey aad 
^o«er. cp 7 )» Beaam aad ficteaon* 
ip; 4 ) I>ovfyaodCaekB|cliimad(bat 
wnpea &ba( bacteria (Rluaebhia) 
could be eutered iDte pa leaf pr^ 
tsplate 10 tee precoea of lielatlea. 
Bvi Ite gpr—aea of ttei bocMria ia 
tee plaw all ti etill aet reported. 
Tteee proeedoree ny be mere a(k 
viDpeewe to plael br a d a ia prttiai 
mere rffiorni aop vineoa io aear 
fotvre. 

Tte plaai'vvvi lacerreleikaiNpe 
a cte pox wen net clearly krwwo due 
(0 tee late wiBbk eiprnmrnial 
•yHcsi. teal oe aeuly lofad the alia. 
Bat after tbe aacvKioe of proceplat 
iaetaiNn and n cnhvrei ten peoblai 
>1 ilnai MlmL frotoplnm ca 
dffoajy be inoculaed wUk pathurae 
vKue la tee medha aad teeir oSaca 
« be en^wd ia detnl with reknlvo 
aac. teolwed phal po«pi|0 fof* 
tea epeoe d vuv for artaio bl^ 
ctetoinl raidia wnb epeoal refoeoce 
• pbotseyatbeai* (Etfwirte, Hoba 
a GtOiBR, T 97 f), 

One cf tee etawf aad peumla] 
pre per o et of pontoplaMe ii teal each 
mlaced precepket m enltely e^w 
need £na la ateu nd h co c o a 


I 


bUiy<B MfCKIMI 
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po^iktw pt pwmph i ii profida Ar 
bs tppnach id • 

all sjsas. Thtt pf mm tte 
of Q) BQ^b ***^ 

MUM WB 7 IS With llUaiMirpfifBBS 
Tiksbe Ci 97 )) iii i if iilfj 
diM property fee lyiKluuucMB oifcc- 
tiOD of pnKBpUsn by nns. 

Somjrtc hybrUhratiM 

Tilt rottatuUuy ei aekttd piunr - 
phira to fm «8CtK plsan afeihg 
■Wb the abiliiy ei tbeir ^***' * lad 
fecnioi bybnd <zlk opo ihs peiiK 
Wbty of pro<feoaf by b nd plm bp 
*‘*««^*^ hpbhdiMOoo. But cbm «n 
BMP problsas iftfelvKt Ansi Cbe 
recovery of viible byteid <*Ui> lUa 
figure of cbe wxlet io toe, toe ef 
ctarcBoeeotei 4 m to (lUfcreuce a 
ftttt aplicwpo Qsai dtfVtta 10 
poeiooe of (be cell 9ck of fuuaf 
proeopUiti cHuUiBi in 
COOdCfllMM pi PhtPKOPOiOPP* 
of ibeee tfieuioee wen toowed by 
Bower, Freueoj Htywvd lod Cock* 
>4 ^* 97 i)- overeeae (bese ebea* 
ekii niereui l e k cB OB in volvi eves 
ailKoAt of colcom of peeem proo 
pliM le aeeemiy 

Bor the firw nee, is iprr Cerbes 
Sraldi ud Deensf r ep cc te d e lOMeie 
hybrid is higber place iavelvis| two 
diffaniB lesually cvrnpenble tpcp<* 
ofNweneMr, uma^ JBUopbyP pe^ 
topliiu (N giatet A V 
Recendy BOfutx hybrMi b w ees 
feiMu ^>bnds nd P psndb have 
been recovered by Pow er . FreeeoB, 
Heyward, Georfe, bvB* fiery isd 
CnduQt ^> 97 b)' 

Geocrally, dtc proceplam do 
ant toe ocepe chsee dsnwd b^w 
BUcmporDcytes One of tbc reac^v 
wby tbey luy oot be le n cbet (be 
Hirfice of proToptMe cany • ^ee|e 
and VC (here will be '(kii( ladotfy 
10 repel ooc uaibei Uoder 
eoAdiootts din cfaarpe u nepore. 
Fuethor hute end Alhuui (1973) 
iipj_i 111 i1 ibit fUnon takei place whs 
ibe mohsokr dnreno* hnwren (be 
pmrophsB a i By or las. Tlmisdi* 

NnkNtfe*Ripb^*TBR 




tofew b bq|Uy 
TOOMT^Mtto, 


1 . Iki M U, 

mas and CWbiCf (rpTW) i qiunad 
Mcb valan Bw ibe toi obo. a 
Sodm BSoie fiiBdBC (iV 7 #) 
pm dm elfcelas 
itaer wU erioosi mils toew fumm. 
bm mbargoriiily dwmom ibe oabibey 
^ the foBim pwdiKB Men 
wUpHieil toab ifiisi is PEG (My* 
edi^ ese Glyoef). wbkb cbm dm* 
awr a^epnoB at preuofdM (Kao 
wd Miebaylok, 1974; Vettis OUb* 
Betot and Enloeos. (974). 

CMb 


The obyee «f cubwoi woleerd 
pr omplB U or (bar A— isihiMW a 
m gnaae w«0 ^oibrws, r^nen* 
oea. l ubm e iB cob itnawei asd 
baafiy w esptor tbe wibam powtb 
end IrvrlnpfirBil peaMcal «f dmoe 
r epaera md cc* n locvm oiun 


^BSL Tbe bade BBcdtieotf reqube- 
mais of iaitaBd jaaBBlaD eu tfaar 
toioB pnxluai an asBlar to tinio 
at oiltund tp ^ 

iheee, b sab(lia0 am be 

piOBB ia (he medium n 
aij the pnKOfdaoi (a|imu 

Maisf) Pi^lewuf dmUfsciu of 
peolDpiaai iriwlc |dsiiii> ia (Be 
cf totto produdi tbe lauhiBS cyti^ 
plaBac bybndi an knma ■ 'ey* 

tovh* 1 b fea the frequency (tf true 
bytaid cell fermatiim is 10 wtikb h 
voy low 

Oae am mndudr that nupiie 
^ da ««■■ (< ■« Cn * rh*« MHZabC 

bybridtoiiM u peulbk, A poCB* 
iwlcy fe( crop Imprmmifflf is 
toly itahaad wbn rb» teduuque ii 
atom luoaitoly to ouly act* 

yally laeapaiJblc ipeass 

C. D. AtSIYA 
Hmmrek Sdukr 

StMafW 

(A.P.) 


Why does boro rice 
require longer duration 
for maturity p 


1 


T >« » oamee cs p ortea cc with 
(be •gneahunsi* that tbe ncc 
catowars l oq me laager duntksi fer 
warwiry oadcr tow eulnm (Dogcb* 
ber*May> cboa htmt/ odemt (Ji 
Oeioba>. The wb 
(im.|i m gu > oaam^ tm 
b cf w m) ibe rwo loaacas bo to 
^** —*'^ B pbaao* Bd tboBu- 
(wno^. Sbeo ibe cubiraic, wIbI oo 
grows a both to soaM, «« cbb* 
tatty pbscoHBaaaam. to ■**—»- 
pmed IS ma^Bcd ■ bcaatoyia- 
pgia i t i fc to to d^^ rfmemrily 
d an aaamtooiMBa. laaatfeeaa- 
cn lodia to too orilrran ok gen e - 


nBy cowii b Dcsomber end harvmced 
in May Teapentim dunng subams* 
ral pot of (ba penod » low, genmUy 
nagicg brrwira ie*C and rSX. 
ScBtisn an of to ogiBHC chat thk 
iBgc WBpentBic Rtanli tbe 
mstmI growth of to ito wedlirq and 
coaeeqoeady renihs ic delayed iranK 
eity. 


Tbc 


at low nmpofviarw 


A Japancae aaeabK Kaaeda isd 
IP Ameneu id ea dit BeatoU (ip 74 )» 
B an exeeUac twdaw on hiw 
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I. Tfsi 


pemuft OOP damif*, im* 

the Jbllowai lypo of c«U 

lalurr: 

(i) iMv icnsiaatioo ia oed bed o« 
lo dsoci Noded field, (u) iJow dm 
lopsefli «/ Mcdliafi (in) sfUAOftf of 
plut iraijiQUDied bf iooeesed or 
d e aoied bfkr oiieibo, {») krf dM> 
eolenboA ie eiAy veieuDvc powtli 
iniMi (v) defOKrown of poaKk 
cipt (ri) irowA dunoco, 

(vb) nenlhy, (tin; vr^ulv niMwrnjr 
of gniAi, eod (a) hoMlof 

wuhu fadb. 

Ib aortfa-cjeiem Isdu. howevo, 
low RDpoiiurc preveili eoJy dwwt 
cbe orly vofmovt promb pb«s« of 
tbe boo eulnre (Fif, i) nd ocerd< 
ibe foUoMBf CTpee of low cm* 
pofinire beve been idcsufied: 

(i) Ciilure of o prehoge^t dtm 
t»e Ar foftidMoa, (b) ocooml 
TeUowiag of iccdbof, (c) itwKd 
tiot growth, 04 (4) pcotanfcd ie^lug 
laterviL 

Of tfar obo** mcatiooed dewago, 
iM left two efleett ere Ae eoeo' 
SUOBce of ilow enp gievib nie md 
v« direedp rolaod id dekt o 
^^ ae wr ky . 


Ho* y wwib U 


lofprowib 


Awlebk bwi iP iw m tli* MdoB 
a Indie osd efeeeod nom Ibii e 
(cspeveniR brio roofti le 

iimviiuuu of ibe lof eorleee of cbe 
nee wcdfaai Aoitie** » lo 
wbiA ipfao ivb wco 
feme te o ■*■*■’•***** bp (be plieo. 
5 iec«h K ecooiMleird la tbe ke*« 
dofttg ibe 4ep me At oorari tco* 
posore tbs MHOb dneppeert oree* 
Bi^, boi AOR <d tbe lORb Oder 
low P^Bporoiwe ooodooft w web* 
ad Kcaobae* o (be cblee> 
pkM of ibe plHi Tbe •oteasM of 


irosW meeqieeatly roeuJie 
in ledaoiiB (rf drp nitior |*edaelM0 
and tbaeby ooei okne growib we 

Sdaikn ; e pko tnUortef ibwl«* 

It fao boon reported by tbe edsB* 
tieo of cbe Crop beediog Reeeardi 

Uak of UAVtrthjr, CoUogt 

of A^iculRK end dco by otben dw 
rKO nncdci eceuKoiDed to growttg 
A t low WApeiituio preveJifii rtgiM 
beve ttr aa cheroereniae feenuoe for 
menimWon of ooneaJ ^otb under 
MtA ondKioa, rix, 

flasi breeden ve eurreaily 
eofwd bi lacerporeoBg tbao 
chewfrniiio leie our bifb yUtdiag 
culomn 10 eaeble early efooieBee 
of riot peniele under kre roadlriod 
ofadtoro. 

I. ttad oaophyO loyer, z l*r|d 
Off swity, y. bigbsr imbcr of belli 
fora oelk. end 4. roducod owe Of ow* 
ini rtanki bendlo. 

A tfircb loeKipbyll Uyor em w # 
peewTM leper asd am ibe ceDtiUr 
orgHaUa fim low teoperetun 
daaMge Aa rtgvdi other obancierie* 
oa, •» eanaketocy roeenaf bee yet 
eeee obiainod. 

S 0 . OiATTB^a 
PfOT Pradrr, Oep Prwd^Jtw. Omi. 

M K MwvmoB 

iMirtr 
S F BMtmie 
ffeedw 

Umv. CMbge 9/ Aineultyn 
CtioMiM Vmveniiy. (Mcyi» 7 Mt 9 


Peach^a common fruit 
of Che hilfs 


pEACH 

efle^ )• 
m 


leoce^tbcawH ODpor- 
m fraB id ite tally voen 




HtoeM rr^^> Beta 


«n 


BQoiaDe Beetr of fuaieb aod U.P. 
end 10 • eiieni a tbe NiliinA 
A Sout h ladia. Iw cuUnbon he» 
bocs nmod is north eoetets regioit 





SCIENCe SPECnUM 



k i* t aiiMMiii Qbwnowa 
dM praaiat k nnlr t a mkcd ip d»e 
(Ctvue fMwpwmrf* cacepi ia the or« 
darde. Ae i muli iemadon c£ sew 
provrh » d t wtff di nk eco t«(b1d 
besnf KfuhB| in ijpukcaar lew ef 
■he |iwn1ifcii»iij ibe tm m veil 
df 

Feadc* eve uMully propaaaMd by 
oa irrdhni ptich Meek. 
ThM ii • ipeeiaJ hwd e( v^aume 
prepatadee wbart a osaU piece of 
bart: cawaiiufit a uafk bud ef a dm* 
nbk oea i* (ndted ca « nat ueefc. 
UhsMttly heeb the para uaue aad 
heki?e at « uaiie me. tiefienJI)’ nw 
yew old iwdlflip aw uaed ai roM* 
eroA. Podi wedi cake i kug lame t» 

temnaw SooetDn it beeomee 
qa c wiw y n auk open lb* hard ibr]] 
ef cbe freMa aad planr the Kerael to 
order ae ebtaw Qukher jemnuieD. 


kkr Mrphilaya, Awam, Mawfwt, Kmh«d m rbrmw byway ^Ptr- J; 

Aruaaehal P«d«h m Bawarlj. .w «. wbi^ iw m. Mr*<d 2^ 

culu>ac>i'n ha* b« caaoded te a o be tbc ceiBtfy ad ari^ Ptacbm 0 - 4 * */ yji f . ■ , / 

l^fQiced <ttm 10 the plui aho Uf so m mm ptn of * j , ^ 

rbf tenperM frutia pmeb bm tbe rse ttpom of ds wW The mnor . ^a ^ 

leM cluU)nt requiraMK hopotta protf u c ej o the UaSA» shew ftob ^ i ^ 

peieh trpok of h^k qt&litr ted be ge t MOod ro topple Id eoasmitJ ° > vstw^ 

a. tbc «ikl billr cfccce Otbe .vx— Sr 

_ ' --.__ nda, V.SA. Tboc an PMana,. 

Bonmally the plaai b sawed ibm art Italy. Frwa, Oasa^ ^*****^’ 

Fnawr paraea Batacb aad bekMf» (P Jape*. Arp«0BS, Amnlia wd SmWh 

tbe Glibly Koaaeeae. Loodly ii m Alma ni^^e 

ailed An The plaat b bcbn^Bbc traeaaBtzaapatwbifb vbb 

a native of *ber« a releRd sp^ pbteoa cwipi ( 1 %. x) tackn bew Feaeb b seaenlly iofbered by a 
oa Prana daeadiM it Mill pomsf ea ibe prevaa yv'* » the Awfoi ailed redraw d^emat s 

vUd. It e eoeardered » have beat irer ■ icpaMy laiaibil fia ^s- prndvooi (he praA kef curl dbeeae. 


dn 


sniircs BCPObTtx 


oertwp ifw 



SCIENCE SPECTRUM 



It )k {b« mMC 9 ( 

chcl. Tbe etfiArB) i> uvuilly c o ufaj cd 
to cumat yw't growtb u4 uifta 
Icon, bla w oo cad rwi|» rs 
caotral kpnyt of Iuim txlpti&t t’j$ 
bdSjfc bud burtt cad i 40 cnet 61D 
blotHoi M roeoeifflcadcd PecA Iccf 
curiuf cphid, 

dfya Rch, b alio a mtou* pot ^ 
pecch Pw IB coatrol pr«>bl<aa<i0 
>pn^ of msacDcidcc like lOTtbyl 
f«r«thmi eA< per ocni ba*r bees 
oKct dfc ai ae. 

Um» 

Pcish ia c RwcnK nUe fhat 
{Fi|, 2X but boat bi ^7 pcfiibcbh 


cn tfioalt to o cai pw t aiKl ^Nre It 
tfhwof ofthcihii tefruMBfcaC' 
(cDy by the tool people 

ei (he pnana r>Blhaena t 

ifec FccoKBe (vbav Boac geo Mpe* 
rBsd{ pacfcoo^ioAcad iwy vhes 
npr, aa asady ac taad •• < ta<u 
^■^cooe (wbeiT fODac das bm 
peaebo ae bard nobed, 
lai^ md ttmou oedMe b ibe iw 
»an, boc bccoiBe d^ooB *bs 
ccoliird B *ynp ’Ttac are BOady 
uaed fo ooBg Peiftrt contto a 
tsge cBom of s^«, duuuiae cad 
ntaeb iK cad, aeae lypea c a acaat 
cppceoahleBoaitfoBBBa A Tl«e 
aadc praoi a FaaA ere ai ai nl y 

an 


nabo Bid otne The 'peach pm 
vUA art tvailcMc 10 ceBadetable 
caw,an a tbe ccaauig uiduairiea had 
taitad uac ^ fad purpoaea or in 
poshly feed* Tbe runber of the tree 
B aaed ■> fad nd can abe be used 
fee bwldang cad ocher purposes 

Peach flevan are aha very beauti* 
hai Flowe r colour raages from li^( 
oraape w bngbi red In Fc 4 >> 
ruary-MarJi abea the tree bio* 
*vet)«. >T ii aaeelleni to look ai The 
•rbek tree in kiflw end 61B id Aow* 
en There err vincDrN that are plia- 
led fee oraaraenrcl purpevei oaly a* 
ihnr &v•^ srr nor of goad quality 

Binaicb 

The ihromosoAc number of pcadi 
B taaib It hs< been hybcidteed with 
4 h* flum (P o sBi dnurnra) end 
Abaond (/>wid oatMfehii) Bui rhe 
bybn* hove beta fbuod to be Kceile 
Haawrr. tha«c oaa be UMd n rood 
ROtf to peach in buddiag Improvo* 
Boat •or* s in pregrete tn Atfereut 
fntn breading waooa* m India n 
BBkre no* cypei able 10 meet vaAow 
nyeiranentN eueh 4* munnee to 
cold, lew wuRei (billing requireaieat, 
p e ac e wag ^uolibes and hghcr Auit 
dualicy with regatd to Mac, Armoeti, 
racB, flavour cad ippccrance Aha 
boeauce of pcof colouritMe at (ha time 
of nprninf peacb dors not feieh gaud 
pm m (be grower^ Becenrly it hat 
bea feuod BthephuDs chcmiedly 
kDoao a» C’Chleroetbyl phoepborK 
aod. can eabtocr the fruit inarunry 
and eokiwr deveiepRHnr in peach 
'Aahen /ferneirfriav, Voi a|, Mo i, 
I 97 <} Ac peach loB very quieUy 
tBoeefa II aho pug 00 to e^vr ume 
vneOea that woald be eblc to with* 
Head tran e po ita iwu la near future, 
peach preaiNCS to be a (avounie fhiii 
of the ceaeioo paople aad at the tunr 
nae prt^t aU e to .be gtoweiN e)» 

M& S HAQOC 
JineanA O^lrrr 
fifmt GawCK* firmck 
F.lfJ 9 *d CWAgK 
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NEWS & NOTES 


Meeting on 
Plan Frame for 
Science & 
Technology 
1980-85 


T he DrftTi DocumMi M PIm 
P rime for Setenee und Teclw^ 
loty for ]9t(V19IS wu ^Kiuaedice 
meeting ef Kieiuitt«. pliAMn Md 
idminietrVor* nt New DeUu on 2 *} 
1910 AddreumtiiM 
inf the Prime Miiuiier Smt Indiim 
0«n4Ki 

' I am fled lo have the eppertualcy 
or pariictpetinf in the nweiiQf of 
icientitti Bfiid lechAoloiiih to djKuu 
the han Frame for Science and Tech- 
nolofjr 

**The architect of our olanaief. 
JawaJiarlai NeVu. irrr*oca0<7 
i.‘omrRiired our nation to Kience. la 
ihe openinf chapter of the Third 
Plan which he wroie hirtivclf he »er 
our the locial objeclivaa of Indie and 
the intefral pan of kcienca m theu 
itali2atton. 

'The more immediate problem 
is to combat tltf cauMu of povarty. 
with all Ihe ilia ihai iiprodecee. and 
It IS recopniaed that tfus can only 
be doM by social and economic ad* 
vaneOs so as to boild up a lecJuiolofH 
cally mature eooory and a social order 
which oners equaJ opportnilies 
to ail citiaens. tt irtvolvee not 
obIv i>le accepCaace of the t anp cr 
an^^plical K>n of somctaDdnedeni 


isteolocy, htf aho be nadof 
elii wp i miorial caHMISasd lOStlDh 
tioai.' 

** Are lhaee woods aM «9oaB7 rei^ 
vaai br ov Soih Ptaat To aa, 
•CHBce is Mdiosi aa inaidMa] co^ 
eosilaat or peodset of pdaauf. It 
n at the vcq Goeo of fewdupiwr. 
It IS often said that the poCilinl will 
IS tho pABo mover of p to fiM Bui 
all (ho wfl ia the worM eaaoM pr^ 
dum reouKi if it ia not jokad Co 
scieaco aad techaolofieal and ad* 
mkimraino capabdiiy. 

**la tte iMtcoi^of deckel, 
tadmn eeeewa has lemde neiWebead* 
way. The worl d ao« hmswe (hat— 
ihaabs to the tethesohimral capabi- 
lily we have badi u^ladm can 
achieve vbaierar foal she sett for 
tmrself W« ara ei a icaft Mm (hn 
capahdity. which isstill either uaeven, 
has to be coa^idaird Cortaei 
dcoiioae han «o he lekea eow so 
(hat Ihe proreii of chaofc h faeter 
and satcr ia the immediaM future. 

'•fcieafc muM help m to speedily 
laiprevo predacfioa ii would show 
how (he leseet aaiveal aad human 
reeooNes can be profitably deve*o< 
ped aad oaunaWy shared h should 
help ua crease mere employmeal 
aed redaee dmdfery ’ll slwvld 
strvnfihen the ealioa aad l ede ce evr 
velaer a hih r y lr shouM raakc per 
socBiy hardier aad ewrt rcwhont 
Besides ibesc amtermi foah. we kHik 
lo scleace to cradiciie old irrasiosal 
atirtodes wfach heU the nation bock 
from Its true ftearaeu 

"Heace a sovad Scieace and 
TccheoSofy Tlae is a mciaJ lefmtiu 
of the fEoeral Pb& We initiated 
Ihh task some yean apa I hope that 
as a r eie i of yom diecuesioes at 
(his mwemB. (he SAT cempoaat of 
the 191045 flaa will become men 
pvposi'm end pecuoy m rerms of 
rce^ 

"Setf-reliaaee mutt be at ihe heart 
of SAT phwaiaa There on be ao 
other strakBy for a couaoy of oir 
lia aad rmdowaeate. Whie we ah 
readdy pay nbuAiairio ths ooo* 


mpi> there aac too maay «Ad too 
fcedoeat lapeee. Tliere are nascmi. 
It IS aa axiom of moden technolofi^ 
thu the latB etarur eauoT eateh up 
Aad India was a late stacuc. By tbs 
time sm reach loy ouleatone, we 
ftad the compoliton have tooved far 
ahead. At some beads m (be race we 
michl be aMe ro take a couple of 
■hortcms and kap over some in* 
tertBcdiaee iia|ea. But the advanced 
Ttnly (ivt up their advant^ 
pil Laa month we bcceme (ha iitth 
aaliot ia the tnHd (o ac^ire Mteiliie 
taiMChjqa capcny Yet we could 
eliim (raiy Ihat our lechnelogy wai 
JUS) e Irtile owk sophiUiceied ihaa 
that of odiM nadotis when tbe> 
leunchcd their "early birds” While 
we SCI about buildiai mdipaous h 
A 0 . with ell iK attendani uncer* 
taiuiea in terms of perfotmence. 
paeiised hands can offsr us mere 
edvaaced lechnokeiy. Cenuderaiionv 
like securrty. the time Ihetor. per* 
fertMAo luaraatee arid costs, often 
coiapel us to buy advanced tscluto* 
lofy ftom tho latentatienal market 
Bui the akimaie analysis, neither 
I rue dufeiKcnof true development can 
be bou|hi or borrowed Ws have t<> 
frow them eurmlv«« 

'*So tf fr impenlive fer us to rrvehe 
every kind of iwcoiiary mrevirfMiu 
m sniunai sAT'Celiav devdepment. 
AioaBt'de a few urteni and mescapa* 
Ue eemk for which we hsw to im* 
port technology, proiranmas should 
be worked oid to aosimilaie it, so 
thai we obviate roperilive import af 
Ihe earlieer In order to ensure (hif. 
we should associate RAO experts 
to a inaler decree in the work of 
prciect ausetsmeai and impon decn 
sioaa 

‘ Indi^wom rosubs of rmeanrh 
mast be mleimled wxh the devriop- 
ihV tvoems aad kept ii mtad while 
dec 4 tB| on tha import ofterimoiocv 
aad on ch owei for induiiry, Mscal 
poitcMi ttmU be so Mved as to 
eacouregetba utilisation of the Tosuib 
of rasearA aad wdiBiwrurt eapaWli* 
t|e^ radwr thn suppoctini eadii* 


NEWS « NOTES 


(rinoMft inpoft oT Wr1u>iilii.nj ot 

goodb FttfUMT, • CMKknis 

iltfidd be audfi liy «U aujor aiaamM 

Md QfffftiTettftiu 10 flABbtdb to 
tfediwiidarfbce with tbe irieoldc 
wd tedmolOfkMl CBovmiiy. 

*Tbera it a wiMy caureot belH^ 
that IfidUa acMaci has aot yMded 
rceulu cosuneMoraa with iovasi* 
Qtftt. Some of this critieiun baaed 
ea ipomco, ud o« our bvkmuI 
pailLne of pleyiad np shorttMuage 
whiie iguoriop aehiavanetu. Yet t 
know (bet many iciewins fbel that 
(toy could do much becrer if (tore 
was a c lear e r defiiutioft of tasks aad 
le»s bureau9aUsai>o«. t hope that 
•very orfenitauon aad every scjea* 
(l»t will make a detenaiaed effbrt 
10 And tAswers rather ibaa al)ba, 
Indian Kieaee can do it. Aad 1 
ant sura that you will viadjcace this 
coitAdenoe wtottor it be ia agrtcul* 
luriJ prodoetien or ia eaargy fiiaU 
and metals, in eomauueatioas or 
in tto improvemev of toalth. 

appomoniagour scarce r^ 
soureei. w« decermlne our pnorHses. 
Thu. atomic enersy. elmroewe aad 
space goi their fair store of rueourem 
bacawe of (heir far*raachin| s*pti» 
Acance in promotinf devetopnesM 
and lelf’feliance We mud oow mab* 
urgeni and a\l out icietdilk effort to 
promote (to development and utilia' 
tien of tolar and other forms of 
renewable energy to redoee eur 
dependence ea fewil fuels aM to 
help saibguard our aviroomettC. 
Swjf( scjenlito actum is aho needed 
IB regard to our marine aad teO'bed 
mouraee. The kwbuAc eommwAity 
must give a kad la itoae maitcti. 
We shall net be waaring m (to res¬ 
ponse or (to siaKhmg edmmwra- 
ilvB ectioa. 

apee wi(h oaay of the pwtu 
mode in your [>Fan Oocumeru, ce* 
peeJany re rdaalon to food, fonolry, 
nutrition, popsdouon stabilitaCion 
and esMigy f endoru, la particulair. 
(he stateniaat that scieece ud tasb- 
DOlofy have a role to pUyia acvom* 
blsbiag PUn lorien at minimoai co« 

<>Cn» ifgp 


lod nuttm b^L Yea am abo 
rifto m ^wmg anaalia lo tic 

pmiritm panod i a volmd ■ soioiQe 
aad Mc hD tocf. Whai am an osing 
aov ems dascer vered some tne ago. 
If we care about Ito falwe. «e ibouCd 
pm the reqamd tbnsi eo S* T 
toeu a*d aov,** 

Bitrtor. m his opeoiag nnrti, 
Prof. S. Nanil Haaaa, Vce.pmi* 
doM. C5IR. mid. Ibo decuasm. 
Pka Frame for Sdaiiea aad Tcchnth 
togy ItoOflS leffOMaB (to coosea- 
lus of tto sa^^ieas to rceoimd m 
couno «f lua dia rui oo as with diMia* 
iftduiVittaK ud 
omBiiaen of iaduary* dacumeni\ 
which ihar *m> and idtms which ttoy 
cenuamMaasd m ttosr Miert, 

fhaac sa0saiom ware given m 
(to conceal of our basic national 
•oats. namely tto lamomi of povony, 
ensurmi tto laarrvy wad udegiiiioa 
of tto nation, and tto ach w a m c eu 
of sedfiabamm. CffOet haa. therefore, 
beeo amda (o ensure that tto SAT 
Plan beeooHS an waepil pact of tto 
vanouB componeacs of Ito Nistenel 
Pkm 

•U It fbfe ibni Mge* effort be 
made to fttfttor dmalop our edocnii^ 
aal aifristrtf lire which was nenily 
crippled dusiag tto pened of do last 
govemoMS. particalarfy m the nren* 
of togher edaeaaion nnd rettnreh. 
Conaidenbk Anancml soppect would 
to teqaired 10 pm n bach on ns feet, 
to eneare that the treiftii^ of man* 
power oa scwecu and Cochnolegy i» 
iiapcomd and that tosK r iitnh is 
n asmtof of areas, iidudmg those 
wbsh we emsrgh^ only now, n 
givun fnO l u pf a n . 

“ft was ato> aw p l i e s i is d chat the 
smebitgofseienenaad mefbrmniics 
at tto sebool step a pmn ipe es d 
Staatien a»d ttoi voctokmal mSuc^ 
lionet tto phis tvostifind cml op cd 
properly. NCERT retatoly orvunced 
a spcfJ coafWimnir to hwk ia(o 
ttoee m gpoi i c iu n , 

’’Thmuisalioafeeilag that high 
tachpcdocf arwbieh aen also high 
iainitMisiii areas, each as amooau* 

m 


lica, etotronics, reqiur* na/ot su^ 
port and should be built up in a more 
extaasivs Btanaec than before, la the 
arsa of energy, scien(m» bn*e sygge^ 
ird that efforts to develop nuckOir 
energy need (o be latensiAcd; that 
RAD and uuliuiion of rtienrches 
la the area of coal as a souroe of 
energy, as wait «« ehomicsU need 
argent nueniioA. Due emphasis is 
aw d ed on promonag the reneweMe 
■Aureas of energy It is frii ihat India 
should cin> eui intensive prognm' 
men of RAD m (he held of biotechno* 
logies aad ooeanography 

"Many of the '<ien(i«(k %trongly 
feel ihu our i "formal u>n sysivn, 
wiih to mformalion on 

devriopmeni le lienee and tecKie* 
logy wrrhin ihc coimtn and aboui 
other eouiKncv. y«i not a*, well 
davfloped as il uV|d<t d' he. Thh 
luqwirvs urpenl sitention 

“There IS al^ ito need io study 
I he inimfaM of «eiuu and sMCiy, 
to de v elop tto culture i»f wwnee and 
to ensure Itot science does nni reiuh 
«Mtor in dahumaniviiig sociefy or iit 
the degmdalioa of ito envifonmant 
It IS a vhal uee to wHieh we shoistd 
devote some attsmion and lesourees. 

"I may also take this oppoiiunity 
to convey to yns (he f*el mg of sc lenil' 
Sts about adm*nffitr«t)ve aitd Anaa* 
cml constmmu mposed ■» • result 
of nepiivs attitudes and lack of 
appmciatKm of tto natuio of rmoereh. 
Scientific lesmreh reQuirm a dillb* 
maU type of admiiusiml ion. an atmow 
ptora of free enquiry, pafiicipatioii 
of the setvAnts in scicetiAc dccsion* 
nakiag. CMlinuHy of effort, closer 
lotkagei between inatilutions end 
mobibly of scientists is beftmn 
univerwies. research lAlitutions 
nod indstry. 

’*Tbnalso rmsei tto quesuoo of 
lategmting science and technology 
wTtb (to other dccision-makiiig tys* 
terns, luch 41 mdunnal policies, deci¬ 
sions about import of lechniriogy, 
with fiscal policiei, covironmeBtal 
pnuliBa. ew. 

'■A large aumber of seieotilk 
grsNa hifUAiw 
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laUiiWiOM are osabte lo innci 
yrtuf^g Kjenlisu becaue of koade* 
^uacy of Kousinc, educational faob* 
cM for (heir children aod lack of 
gone other banc aoKniiKi. Coin* 
pared to industry or admiiMRaiioa. 
scifliusta are nol only paid m> 
(he chaocss of (heir promonon are 
few and far between 


•(> 


'Laatly, one nonces coeaideraMc 
nsgativo reporting in the press, such 
of i( based on a lack of proper and 


eorma lafomlm, thoce la an 
ar^Eaey bv infiiiniing puHic 
laHy about the di nlimiMiiT trf 
scMKe and t^anlficy, India's 
achievenieats. lndk*» polioea and 
ibau inqdicauooa for aaa. society and 
eavnonsMt. We mett lake pridt 
A ov n hii iiiaanii ohach aro not 
few and «• n»«vt bdp to budd up 
the prc^tipe of Indian ^nwre and 
en r**^iw help to tlw 
conAdenee of one pneplo m SAT 
and ladaa'e feiei^’' 


S. S. Bhatnagar Awards^l 


Hm A.S. Shelaavar A«arti M We 
yeira 197W79 oere preonted to II 
ealMt Kleatlm •( National fhyth 
Ml Labeeitory. N«« Delhi, m Jely 
2 $. im. M. SaHrl of one «aA 
■Nt MiM of die edeMlM aid hMr' 
flowid thani Ear 5<Wjiie ikrperir/ 
lMar*l«»aef («• AoarloM are 
tod kotow; ethers wU Mo*. 


^ALL. hefty and beynh are the 
^ physical attributosthu maka a 
man look not at all like a ^rofouoe. 
Neither do they nake Pr^. Cover* 
dhaa hfshta look like one, bat (here 
to II* He only id yean old end 
It already a Profaaeor of Ctoeuatry 
at the I'aiveraity of Hyderabad. 
Hydaitbadi and now (he winner of 

theSS Phainaiar Award Id etoni> 
cal «ciertea' for I 9 TS, Only stoer hard 
work and dedication have mad# 
kWih ihiAg' poeiibto Today, to it 
the author of about 100 roseaich 
pape^ published in reputed naiioaal 
and internaitoiial screnufie jounah 
and a Fellow of the ItMian Aeadeoty 
of Science^ He has also lectured at 
various naiioui and intmatwonl 
sarojTinrR and uahentliM. 

Prof. Mehta hdils Itom Jodhpur. 
Raiasthaii, the very heart of the 


Ttor de»«R And m one mmo ito 
daeorr hM eenamly made Im what 
to u today. Seeing very boko vefeta* 
tioft in tto noghbourhoei of fodh* 
pur. to had at an awly ape befen 
10 chink why pinna 414 not 'grew 
chare H» rmmi m benaay thiM 
pew hot ooc enoogh to osafca a 
botanist «a of him hot botany 
voeve4 (he purpose m Udd d mato 
Kim realise (to wonder world ed 


ch aon try. and smea then to had 
OAor looked back. In he school 
and eoUega esaamaiioas to uaod to 
seam hiitoet jearki in etombny. 
which eventually deisidrd forhimlus 

CoBani^OB cto 'jtudaats that 
prof, igwn— acraes ttase 

days to snyK "We don't eaieh m 
imty ■*—*■***-* youag scientua 
as we weuid like lo". He givea two 
reasoiM fbr thk. First. cuHmUy. 
we Indians tove not yet caught 
Oft with Ito seiwtfifc impet and 
seoondly. snaia is not a rewarding 
career m itooHatry.despiMttofaet 
ihai**fUading in scinca and ttcha^ 
Ivgy not has been bad in tto last Ave 
jMrs". 

TtoreMVck work of Prof. MehU 
and Kie group is ia the Held of of* 
game etomiivy. in pafikular (to 
vyNhash. ilnscture aod meehaaism 
of varioui orpoie corapougds. Kis 
ates has bean to dsvel^ elfhealvo. 
new tcnteglea for synthMli of a 
wide vvtoiy of orf*^ molecules 
whah pOMMS ehtor novel smiminl 
ttobsna or anquUltalv simple, lya* 
maete ihapn He has given ipoetol 
aaMiioA CO the moleeules with Jaw* 
(wlsrifig aamai like ses^uilerpeaoid 
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aad dit«nMnoW Miortl produa* 
Tte iTK^uls like <Dbaiie. heu- 
pnsfflvi»ftad dodAslMdrane. 
have exotic vckitecDjre. Iiave alsc 
ftscAWd hin. Recently, he he» else 
discovered e novel merion. celled 
"olefin meuilmis reneoce", orhicb 
cea be aeed to store mIv tmn y in 
iome chemicnli. 

Prof. Mehce hes been *bnMd A 
number of limes and Nu tome leOc- 
eticis eempvceooi to make oT the 
coaditiont that prevail la fMia aM 
the Wew. “In (he ntwern cou^ 
iriei," he tayt," rhe spirit oT edven* 
ture and induuv is wry hi|h Early 
la chUdhood a studenr's personalicy 
isbuihup He does erhai eMites hiM' 
Most or the students take (letir 
career by choice. In Indie we rarely 
do what tveitet us We do wluu 
circumiunees dictate us to do There 
is thus a Ific of driftiA|.” 

Attoclaie PfoTtiior Oirieih Govil 
who has shared the Award with 
Prof Mehia, alio t4s someehmi 
similar to say in M far ai our stu d en t 
i;offlmunily is eoneervd The QMlty 


of tnwng scirnriTfr 
ha ufi, is 
“has CDttsidsably 
tbe last foe yean 


die cowry, 

fan. 

deWfinnted in 
Accofdia t to 
him ouataadni a m fcip po abroad 
"We need to le-deftae oar jc ieae a 
policy*’, be adds aaphOoRy, “At 
pmnn aa are (hmftcof of soctaKsm 
» icmea. wheh k net eorracc”. 
He ihmks i*mi am rawt keep on 
piviai 2 Sf» (clloMlupa oT Ri.400 
each for resaaieft It is bener lo 
ctaooae only 100 AsdanB canfafly, 
pive UteiB a Mowskip of. lay, 
Rt iOOO each and pro vide rhea* all 
tlw facilfoas tiMf (Wir work teMitds 
la this manaar Prof Oovd thinkt we 
can amaa the outMaadinc sTudeidv 
we are loaiai every year ap the 
Weal 

Boca at Kbur^, U.P, in IMO, 
Prof OovB did M Sc from itw 
Oanmy of ABalwhi^. itmU4 
first in ifte vaivendy. Ha has 
sifKc ehddftood beta imrMed «a 
scaaca lad arw looked 
tf t ewher a for a job la IPSO aftan 
la pot the oflbr Cor Poes pradeafe 


Trniaisif bom the Bhnbha Atomic 
fte&eexch Center, Bombay, he jumped 
at IT. He joined the Nodear 
ck Reconanco (NMR) Gioup In 
tbe Cenrer after Itstenlnf to a lectore 
on die subject. NMR was ihea • 
newly devdoped rechoMiue. la IMS 
hadid ha Ph.D in the same subject 
ftom die Universticy of Bombay. Af* 
Ter that he had bean abread a number 
of times for research. Today, he it a 
member of many reputed interna* 
lioHal and natioiul eommidees. 
societies and editonal boards of 
reputed joumah. His research work 
co*ieer>Bftct^ieaiioii of Quantum 
chemical theories, staristicaJ methoda, 
mafneSK resonance aed molecular 
dr^Ktci to unsleniaT^ (he struenra 
and fuswiions of biolO|ic8l moleculei, 
dynamm and mechaniim of bie* 
chemical raiciions, dni( acrivity and 
foochcmcal enerfy. 

A icft^poken and modest pei^ 
son. Prof Oovil ii ti preieiu with the 
Chcm«el Phyvci Group of the Tala 
lusilute of Fundameatal fteseareh, 
Bombay. 


fWt SUftt UltCTfOM IN Utfi/CJU, # 
iNO/NtiMINO 
MAD 

1 Obloellv* fiuMa for Modl«»l aMaaloft 
loat iBIBodltloA. 

Prloo : Ra. aSy * PBeiiQa r Re. Bf* 

2, Objaellvtfiuida for EnflnoorfaiB 

plM left IBM oddlon, 

Prieo: Ra, »l- * Ponego; Be. 4/* 

J Oftloeilvo Nuvnorteal In Pfr ale a 
Price : R«. 20'* Reetogf : Ra. 4/* 

4. OBIoetivo opproodR to Orgvsle 
ehomletry 

Priea Ri. 14r- + Pee lo qo: B* 2^* 

iffocky rry yamtooN fHmUfx 

FOPULAft BOOK fTOftlS 

Op^ Patrse Collogt 


PMna*fi00004 


fOf! sum SSifQTtON AiAD 

ARUM’S GUIDES 

fOA 

MOft.EBoni.. 

Clorte Grado Exam , 

Aealaiorste G'ada Exam.. 

Blata B^k Probotionary Offloora Exam,. 
Modfeal Collogaa Erttranea Exam.. 
Comblnad DafanCa SarvleaaEaam., 
l.l.T. and Engf. Collagaa Entranea Enant. 
Hallonal Tatant taerch Exama, 

OvH Sarvioaa {Pralimlnary) Exam. 
Iwapaetora of Inoemo Tax and Cantral 
Eaoiea ate Exam.. 

Ganaral Knowiadtfa Olgaat 
■Ad aweh othar eompatitiva axamlnatlona for 
achtfanhipa. raerultmant and admlaalen to 
vmrfoua eoMotaa. 
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Animal diseases 
and society 


M id, ii pnmftnlyt 

ipOCN* or |»rifl)OIO tAkO^ utf 
livMin a wo<l4 ot ovartwo auUm 
41lbrm ip<«»oftwb4id pteb. 
He )a Che mt|hlircc ot ell ofpUfvMU 
on tho earth, tae lim ii (he owrcir 
of (he (livcw virtu or beotenwint 
We ell Miffer fron diee*M, ei oae 
time (V (he ocher, M mewfu 
MplhMnon for (be lane ie UM 

ScriA^ u It nm!f appear, our AtA 
fonQ* ai»ec4>-a)'M«^eaV«eiMMeip 
wofU of Sen end reufti irhju • 
aumbor of Quiejtee Lie vaok^ 
moeqiMoei. bu^i aad (icb Ome 
e( our eepfsae. Ye( (heir OMeeron 
ongiMlly evolved to luehm of (he 
juice of pUftfi u4 (Mk to iifk oe 
man (hroufh millions of Ixtle e voh^ 
tionary tse|H. 

Accordifif (o (radtfien, (he Tirtt 
disease whose nuee m$ defaualy 
eAbliihed. ev Ike eeablM 
hy (he iick aite, Sa^fopte j 
Aad wnU you beli«o, $0 per eaii 
of (he refefBas from Eaet Beo^ 
(Saw Pakicta} who fM to India 
at (fie time of (he Banpla Desh wir 
had nbiea? Ix a civiliaed society, m 
aii|BK eoapejqr, hew moU you 
fed. smbhiof younetf thametessly 
haPoee octaenT 

Ho huaan Kabiee gute Swopfr* 
M^irt var. AeerMr Fit I •> ladiKm' 


CuiahtfiUe ie (cm fro* tb wMes 
pamitiiBg dii^ aod bones, 
flMaunat about 0.4 fi Hinw t* ia 
Irnffh Sca t b a ■ also CaMy 
widaieod m Eempe aad Aaesic^ 
tv wnpiril m Sea. Xmofi^ 
<Pjt. aabo bcNs M>. ^s 
teaay lata b ova vntkr ia Wood 
aad pbys a erunti rale it the 
ot ptofM. Hdcwd 

il piM* took Uy j»Sm 
haataa bw n Easape bdauea 1X7 
a^ tiSO A. D. Yet tV cotMCCioa 
betveaa fkaa aad platae bad aot beet 
VfaMy edibtaVd uaia (Its d» 
co vene * of (he lapaases baclenei^ 
pM Koaato A IM m HoetKont 
aad (he lapaasie tfieatba Opaia 
•a IM VIS broufhc 

to ledn « 194) by ships callii^ tt 
SoAbay, fkoa Httap Koap. aad 
UM I.XtMO people sa tvoNy 
yian. 

The body louse Pyidndo Awapni 
h—evag aad the hsad louse Ard* 
ndai hwaaeue repift* are tiay iaseets 
abieb CM be 4 source of co aseaiH 
irriiaiKia to (he eeheol ehdden. tV 
louse a abotfae veeler of (he lyphas 
raiHiap oepaMa. MskrrriM freeu 
ardf aad (he rekpiiap fhnr ^trt^ 
ehaete, Bonrik nuiero aW , 

Caeheaeofai has b^ (he sapir> 
■tuce of Oibeaie ir r i d ooa afhe 4 
aiphYs disturhed sleep due to (be 
sraefi bed bep. Chan nasidscM. A 
sfupb feuale bid bup aa aVoib 
aCeaenialatiUBorityorblood equal 
to twice (he veiphc of its body. Bed 
bup an abk o eeidna ka^ Casts; 
they have reaioned «« without tay 
tbod vhannr Ibr a yeart 

TliB ••aaa) aaeihcr of huaaa 
duathshonrahMia fudia h 
led at ]Sjm (Kaptaa. Itff). AK 
tbMfh the nod hipWf fucs pCb le 
waruiNooM«iadliia (bh covpy 
an (he Ibtes, jaehals aad votvee. 
(Vy are - j****—» doabt reepocalbie 
for the piaad of irfd t i oa <«ind) to 
harnea heiap. Rydiopbobd euasid 
by the bid of rabid dop If OM of (he 



PB.1. t^M IM ^ 


aaMk Map k iV dnihof (he 
bintB penoa if immediete aad 
proloipBd Mdical iiMCmeni ii OM 
prondsd. 

Then en a iwmber of diseases 
caused by Ue protetoafu. so^ M, 
materis. Kals-sfsf. amoebie dyiee* 
Key ie Jadui and AfHcea iku^ 
rill sjckaeu m AfrieP. Kals«aaf !■ 
cwisminsd by iha sandfly (AhMer^ 
nw). the nuwtive orpohm bein| 
(P rupellsle UU h imiQ dswicM. 
The pretesotA ceusinp aaoebis 
dyseoiery, Sn i mer ht Uin(y/ke 
u ipeead throupb coourniaation of 
food or aaur, (he loost aotoriOiu 
ci dpr ii herap if* houM fly (hfasM 
Amrsnn vWe). Tbs parasite five* 
ia the nuiMsa tad subraucoea of tbe 
lerpiidedineor eiaa. aod tOBelines 
m tbs liver and other orpaai. 

TVeu species of Atomadbwi ause 
ilidiiiiini types of tnelsnt ia 8saa« 
vie., Buaipi oatioi malaria caused 
by Araanedum Ww, malante 
aakaria by AtasmedFdn nahrtar 
and maliptaat tenitt nalaria by 
Weanrdim /atcipanm. The chUI* 
tad*fhver oecun reepeetrnly every 
4| houisi n boure aad ircepilarly 
io accordaiKa with (hs compisbon 
of tV saemsal life eycle ia the 
radbknd corpuscle. All the duB 
efmslariilfhver are croaaift* 
tod by the Wtt of Ae Ante vos* 
qoito of the peaas A mft vin . 




lo l»D WHO repon«d 
tuDedJ miUioatK^pk.'nMre 
wis s pw i cd of roipite due !<» u* 
cntfiveiMofDDT. DuetodiOMwr* 


of DDT resstMt aaos^ofeon. 
amJvh Iw igiiB coat bick. i» 
trodUe nimJjiiA 

Tte flat KvniB Odd mad wonu 


ar» nopoiBible for laxty dreodAil 
liBffltA ulmenii requiring prolo» 
•ad tMtecQi. The beoT lapowonD 
roriiw jBfswTa ima when 

(Cojw wwfrf M 


ocnaot 
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SCIENCE 
FOR THE 
YOUNG 


William 

(1578 


IT bwn Mnee the 

^ dawn hivj|iui(M cnai iK4rt 
i« rSt k<> te lifa itnddMiK Howfw. 
nun cAuU nf» uaravel the iccreN 
orihe heart and ,\i (Wuhm vatil 
Willuni Harvey diicovered rhe 
nuehanitm of the heart aad the 
ttiRuUiivn ol bhoi 

William HA/tey »4t bent «• 
^pnl 1. l)7s Ml Polke>i«M m 
Eniland H Mat her Tluvaut Harvey 
wAt a men luni iradia| wnh Twkry 
and itie LevaAt Willum wts itK 
«ecorviJ of Tnomi>' wife 

loan Halke viho hore him veven 
.ind iwi* iidw|hierv Hit 
died 4l iMaf« ol hf\y N 91 m«bh 
I' kni'«a dtioui her 

With I he exbi'ptioA of William 
and Inhn ihe elhei mn« of Thotnai 
HarvL>) K>nowe<J the profeMion of 
their J >11 her and beeame wealthy 
mei\lum' After ihe Civd War, 
they 'pevulated riKCevt/ully ineheao 
land and hecacne Undownem John 
Harvey goi a minor Appoinrmewi at 
ihe eourc of JamcN I. and Wdliain 
Haivey became a doctor WiRiam 
Harvey was fmaiuially supporud 
*tj hiv svclhrodo family Became of 
^bis sound econoenc lapport he 
Ksvat ebk to achieve b>s soienifk 


Harvey 

1657) 

aimt wuh coaeouratioa and 
dili|rnoe 

After oompHtiAd hit prunary 
•dweatiM Wdliam Hanwy wwt ual 
to Sehoof in l$ll at iheape 
of len ClirHiopiNr Marlowe, rha 
author of (he flavot Tambiiriaiae', 
w4k iHo a vtwdev of chit tehool and 
wet eijhi yean Miidr to Harvey 
Wdlraai't amhdioo wn u hotwne 
a doctor Ai (he ac* of Mataea. M 
weM to C%m CoBetr, Camhnd^ 
to oMaM a detree «a arev. peepara- 
tory 10 Ihe tiudy of medicina In 
Hue eoVete he secured the uio^ae 
medKal acholBr>hip fouoM hy 
Maihew Parker, the ArcMush^ oT 
C a ft ttrtury nis«a%*tieftrtl«eMar- 
ahip to he fowled m Ea|Und fhr 
the educalwa of a ttodmi prrpanat 
for Aedxme He fr^uatod fron 
Cams C(«ete m 1597 

la Harvey't time Ea|lai^ had lao 
sadaWe medical tektol Good and 
tenotB stitdfafi ihervfore wear 
abroad for further study Padua, la 
Inly, had tfe most renowned malv 
«il ackmf la Europe Foe Will mm, 
fpiat M Padua tar fwtlwr eiiMiek 
was no vroBlea 

Harvey etfervd 4ie PadM itsedi* 
<9i school ni iM/tdOO. 


the axael year it iwl Ivwn. Ha was 
ia Padua 4 coBtenpuiafy of the 
brUUnt Italias aBaiomut, Fabrttsi. 
Harvey paOiutEd from Pidui to 
doctor of nedieiiw tn 1602 After 
that, he recuraed to Pn ^l nd aad 
apiB tenirad a doctor 's ^gtoe from 
Cambridpe. 

tn Rmland, Hanoy prMivad 
mediciae. He mamad Elizabeth 
Browne, the daokhier of Queen 
Elitobech’t doctor. She died childless 
around I6S0 

Harvey was admittod to the Royal 
Collcfe of Physiciaitf in tlw y«f 
1606 He was doctor 10 lames I and 
Charlrn I for approomately thirty 
years la I60P, he became a doctor 
■I $( Bartholomew's Hospital In 
IdlS. he was appointed LumUy lee* 
turer at the Collepe. He had to 
prnetiM as well bmidei tMchini in 
College He u«i a very dilifenr doc* 
lor and devoted tune for researeh 
aKo 

la maarch. Harvey followed the 
path of hrt Italian anatomist teacher, 
Fabrieri Fabnsii preferred dllw^ 
tmi livmi animals rather rhan dead 
oato. to oaJy (hen the meehaAism of 
a Irvnti orianiim could be under* 
Hood Harvey applied these methods 
eo heart The dissection of cold 
blood’d anunilt proved more ms* 
truobve as movement of heart could 
be clearly followed m them, whereas 
IA wnrm*bic(*ded cnimaH it wet too 
rapid to be observed 

About 1616. at Use ap of fldriy* 
tii. Hafvry made Kii |rint ditcumy 
that heart is a pomp, continnally 
circulftinf blood throughout the 
body He nrvnded Fabnui's di** 
cowry that valvn of veins open 
towaidi the Iwert tad thu M to 
b" novel dKcovery of the eircularion 
of bleed He not only vludwd tto 
direciton m which ^ Meed wa* 
nowrag but also calruUicd how much 
asd at what (perd 

'The kitowledpe thaT heart ii a 
pemp whih keeps the bloed •<< 
cvAiiBuous cmulai'on made posii 
We raiteoal mnaiipatieA of mai; 
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4iM4M. N«w am throm cw 
dbeUM of tb* bean, Ott respuiOM 
and <nx (be w(i^ of lutrwots (« 
(iswet. Tbe fUneeoa of bloo4 stream 
u a distnbuiieg scett tad 4 remover 
of wiA products beisne dearer 
A iDoie corrcci uiulenUuuLadof tbe 
mecbanuffl of them pro<ette» M 
to beoer medwal ireatmenis for 
wveral ailments. 

Harvey alio made sipu^tal rea- 
(ributioainthe Md of embryotefy 
after ArinoTle, the Greek Pbil> 
sopher. He itipulaced (hat deve^o^ 
ment of egc cowifU of 4 xries of 
cKuices of ever*mmt9)nc com* 
plicatioiv ui a material wbeh wm 
onpindly the same throu|hoo( He 
aUo staled rhti aM livms t 1 va•^ 
onpiute from an an work is 


•TMiMm turn iaUs beokCkm* 
yimm £> Ofo. 

Harvey nw a nan of »hert 
statofc He MO a ««y ako and ami* 
able pmeea ftiU «f Ufk ipirils and 
devo^ of all pride. He wm fond of 
kadne aa uolaiad life i» mediate 
fo pocr. 

la idST. came the tad rad of iho 
great deaer and retmtrbrr He «■> 
laid to («u at Hampetmd la Earns 
amidst oehof timber s of hit Camily, 


CMrtA DartAdUAu 
f> d. A«r Gifro 
. Ceopwlif 

Moror Hraty Orrfnrofi 4/d. 

i^A. Ooa/ * t | *rr Aood. 


d. Hemafii: “Pavidit iTmoeaiC.'* 

7. AMul ' It wu Edwd who 
did ft.' 

I. Gopal. "Hemani is a har.’* 
3. A preMHa «f efr 

Pretn Singh n 30 ytai s ohlei* ihaa 
ho son. If hit too's agr be plaeod 
before )u». fhe four digit number 
(tutt obtaiQsd u a perfecc square, 
fn tweatyftve yean their acck taken 
m the wne sequeneo will similarly 
form a four-digit ^uam What are 
the ages of Prem $ingh and hit haa'? 

3. The eineme (kk« 

Mr Raj’ll eyes fblf on the tkkat 
ho purchased fivm the eeuioir of a 
kieal cinema ihsain. “fAtarekiing"* 
he muiicrcd tu himself m he esamla- 


Brain teasers 


I. Who's IM celprU ? 

Tight \u>pntk named Abdef. 
Hhula, Chamtn. David. Edward. 
Kcrur, Oopal and Hcmant wet* 
held up la a theR case. Of rnsve. 
hAwever, only ona pereon is the 
i^ulprrr Whan (hr eight men wtre 
intmogated. they ined to confmo 
ihc police. Bui the brilliant poliet 
inspector using sound loftc and 
careful reasoning, wv uinmatety able 
to tlgure oitf the guiHy man knowing 
that fiactly half the SuepecU were 
trJIirig lin but not knowrngyuM who 
they were. Let os sw if you can abo 
dcTW the culprit. Here are tho 
statameots of (he eight nwA' 

I Edwatd : ’’Eitiwr Abdul or 
David IS guilty*” 

2. Oiaman : "Nobody did i<.~ 

3. Bho1a r "Chaman and Edward 
are entimty innocent.” 

* Perot, "OopaJ is lelliag the 
tiuilt'’ 

5 David : ’’Chamaa is the gorlty 
man.” 


SpOHt* 

M y friemd hoioiMA. 

spohe of kk tkfm : 
f a sob MetaoeoB 

' hM coene to swhmn miat 
Aktp abimd in admacencAi 

HolMHnlv *401 in vcMUiKtictt 
A body parfOraied by pom 

bone* *aei poeped as perrfHn 
Bare wHb no or^n sgucm 

soy body w spangy soft 
To proleel a body >0 spoegy 

,r bavo a mil nmde of tponglg 
I feed tbrot^, canal cyeiosi 

A peoiUor spe^bed eyneA 
The prcMMe of (.hwanuiijim' 

■ done a fbi 0 for icieittkti’ sight 
AOnebod to tJm ntatncam 

My borne o bat the mot m 
Wlqr net come aod vie* me ? 

a amaH bm floe orpniem.. 

g. Upu Maw 
J e gw ioM DrW CeAgr 

(dMomek CeArgO 

Cetadte 


OCTObIR IIM 
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SCIfNtc FOBTHEYOUtKi 


•d rtw wimbw prinlMl oa Qw tictec, 
“U tm iv» 4itecal difia; te fim 
ptir Add th* last pair are sqaana. 
S» IS OaoUddls dific. Also.fta i^ob 
number ii • Ktuare od the root of 
ih» aumbar u a prise as wefl s a 
p^ndrama. I amuiretlusa ufu<|oa.** 
OnaiaJjr dial aunber «is usque. 
Can yoo fl^an K out ? 


<2) Laeps ep s (far 
kia^nsti kMby 

(^Cremfr OoiA 

(k) Ea^ W VriMt 

(3) WMoftteUbw^r^lte 

ia a IbaM 

<al TWik (^Oecodib 

Catwea (d> Saaks 


hsKfi 

(A) Draee (e) Calew 
(b) Creecdile Vanaa 

(7^ 'na achiaodenes an aaelo- 
oeely fooad 

Ca> Oa land (e) (a saa wawr 
(b) iB freak water (d) Beth io 
{^aeh tad laa water 


K MutCHeasar 
Lfetwff, Dtpmtimtmt a^ 
Mynrj, Otakkmdt 
Xatt^, Nrm Ot/khimn 


The ealy saaMaf haviad 
nudaawd IBCs ia t^ bkod w 
W Canal (e) Dear 

(») B rp beaa <« Uea 


Zoology Quiz 

(I) Bncapkalitfsdiiease is traas* 
sJnad by 

(a) House fly (c) Mosquito 
(b> Cockroach <d) Hone fly 


($) Whkhitf the MM* causes 




<«> Orapeiae 
(d) Trypaaeaosa 


(i) WMeh «r IM feflewiafl lUp- 
IdM Iss 


(t) TM father of tM "Bismnel 
nnsnariature" was 

(a) T. H, Morpa (c) Carl 

liiueus 

(h) Cbarls Danrm (d) Lanark 


MAUiKAtMiN C Aau 
f>cpermaw <f Mctoty 
K V. 5. H. KassndCollrir 
Ht0itm*4ST119 

CnwiuM 


MBDICAL Kcrres ^ 


undeitelBd hnf is sates Aa assk 
BWt* la I9$l pUead the iirfbetioa at 
39 mlOiOB peo^. Sisduty. r«e aafl 
a Mlf milbon people p< infested by 
the p<| tapewom TMe sehwi 
when undercooked perk is eona. 

.terorir finnfrrnitrfri is the 
cofiuaea iolestiaal rouadworm of 
man iftTselng 644 esiOtoa people. 
Ilia pia worm or *aut wena fiw 
rrreMu vrrmlridarlr is toasid it' 
pedany ia children and m many 
as 209 fliiKioa chiUrea suflbr l^ma 
ii. tM pork trirhhsa Worm 7>^ 
rMeeke n^rof/s oeaa akbinosis 
ia 27 aifiioa people by m'latiunal 
io Ibe siriaied Buscln when eader* 
boded flesh of pip an cooenod. 

hookwomu >dBr?M^ 
feme duodtnrt' aad Wremer 
tMHtritmu are ia ai^ 

They at^h (Mashes to the lanr 
wad of the etaall ia tesciai aad sici 
Hod TUs fbr the *laxi* 

aeas* of 4$6 niflioa people, liw 
fbsttea oeeairs due to p eopl e eaang 
thanaalwe n epea fleUa cad p ie q 



aboitf barefbet 
fhucisifBliis 

she water ssasae nsaa of 
Arebia aad Alhca. Its Ipsee h«» « 
Che wper fine fOHpr) Wd W 
teboe ocean when they wo laallr 
•ad tMo^ *iaks^ wM. Beat* 
roA's itetf warm Htedvrerle 
ftaar^ Met Ii 

by the 

CM4 



cribm toa ai ds i 
of diBeaaae Aon 
fbbeaotha 
1990. tto 


.taphrto leeibier vae tiaosptwtad 
by aad ffest aaval dsetroy* 

«n from AfrIcB to floodi Aaurica 
«nh the resoh that the oily of Nani 
ia Biaul esporiened ia 1990 aad 
19)1 two eerere outbreaks of aolaria. 

The inpael of aolmai diseases on 
soeisty is eoermous. Malaria, fllana 
aad laeylostoBiaiis kiO tropical 
iftd of py leavioB a dnp impact on 
the eocKfy. iXoaial eome of flsoaey 
are speat oa the cure of chme dtasaaae. 
Inre aloao the suftMai of aaa. 
Maa'c lose duo u> oonfioeiBaat aad 
the meaey span oe research work 
so lean nere about the btoh>cy of 
reipoosible fbr pro^ 
««• Mieb disnses aad tt> donee 
asnrin aad p isie a tin amaeures 
an aaorpuae. 


B.K. BmMA 
HM-Cfwk\tr t xp m 
BMW cf TwihtJ 

cnkef {fiWMnwy 

BMamHM-HMf 







I. Uw the diapin itaoM m 
Fif. 1' tod tMonc thu ««h mn k 
taDiot the iradL The leflm A CO H 
repraMtf tfw loiiials of Om eicbt 
fD0B. PiQ la scK colums uiiag a 
pbwh for fuiley tid a (} for 
laaocsfrt. When you liave c*mpkTed 
lUlhtf ;pu <v MO Uas the ooly ro«r 
eenttininf 4 4ot» uul 4 ehtcki n 
the D row Thu iMkaMe thai foar 
of the lurpMU (B,E,F utd O) pve 
true tttcemenu while the remeiomi 
four (A, C, D eoS H) bed T1u> 
tAidhet (he CMdieiM aviit^ m 
rfae problem, Hewe Du«td n the 
fuiliy mea 

} ft viU he uetieed that 
feur^i^i number formed by placing 
Prem Smifa’i i«i’< lufore hu 

own 140 wilJ be inereAMd kf ]n5 
after 2S ycuri If A* iwpfeMAU ihe 
four>d)|it square numbef formed by 
their pretenr 14M and B* that formed 
by their a|ei after years. 


M 

a 

□ 

u 

u 

ma 

Q 

er 

Q 

a 

S 

D 

a 

a 

□ 

B 

a 

Q 

D 

9 

a 

a 

D 

□ 

□ 

s 

B 

q 

q 

a 

9 

□ 

q 

q 

a 


D 

9 

□ 

a 

ai 

s 

s 

a 

p 

9 

q 

D 

q 

q 

a 

B 

a 

P 

D 

9 

a 

q 

q 

□ 

B 

B 

Q 

□ 

9 

Q 

□ 

D 

0 

B 

a 

P 

D 

a 

a 

D 

□ 

q 

B 

& 


I 


..(I) 

which 41 m 

(B4AK»-hU-2525 ..(2 | 

Now teerwe 2S25 hho fMorv 
Md (01. The pairs of tecaors of 
3S35 are 252$ aad and 

and 101 aad25 A M( of <«lues 
for A aM B A r^dy obuiiwd 
A I2U. 2tt. » 

B 12*3. 2S$. 43 

A» both A* aad B* repeevor fear* 
difir tqimim. h u mndeoi Hud 
tha only ripbi choia » A»Ht and 
BwiS pivnif A*-1444 aad 0* 


Piaoi SiBdh'e a^ » Aersfore 
44 hit loa'e » 14 ycara. 

3 A& the aumber 00 the cioom 
tiete has iue diftls. lU tqoafu 
root mm be a (hrew'difU number. 
Beina a pa]>ndroiae this threwdisn 
oumber oiuft be of tltt form aba. 
Noar, the number aba must he 
be t we en 100 and tl6 for othenrha 
Its i^uera would not coiaprnr 
Ave diipb. siwe 99*. 9801 and 317* •• 
I004t9 The tba numberi) a prime 
number Therefore, only tho»e num- 
ben are to be selected from thr 
raaie 100 to 314 which are palm* 
Iroaue pnm^ These numbers are 
lOl. 131. 1)1, til. III and 313 
Their squares muw yield nv^diiit 
numbm in which the Arst and the 
teit pairs. «s Jso ihe middle di|it, 
«re squares Trial shows thoi I9| 
IS (he only numhar char pn*so«ses 
ihrsc duriuerisites So, ih.' number 
on Ihe cmemt (lekrt was {1911* or 
te44l 

Anewers la eaelefy qiil/ 

a I 10. (2) {el,(3| (h). (4) (ek, 
(51 (d). W (bl, (7) (c). it} (c). 


orshneurs 


1. sMsMapMew 4M 4MnavtMi «fi wiliiwin w 


e n wmas 


lopouri 

'■'HE KEAL WEAITH OP NATIONS 
T E byre 

Taa bMk aimiMi (he wcrie'i erviw an4 wmeml 
dameemaliie u«M» eM oehweei p ei nmt 
INDUmiAL ULATKM AND LAhOUA UOISlATaOM 
0 P hehe d P A N iatm 
The Peek lepneeaie •• aiieeiac u • Mapeiem rnmy 

aN iNmooucrioN to pluco ovnamio 

■ A. lUdtf 

Tna beak oia'M ueefui te mwenti scheWn end %wmm Mm an 
oaCANIC Mess SPlCrROMETRY 
K O JMh A F P Mm 

n« book can e* roucwiiy eiM ao*t frr awe leM m ur m 

TEXTBOOK OP OeNCAAl CHCMTSTItV 
Pam ft Pam 

Tmitoob ef Oaawil CMauiVy nplil Me cMraael e>aimeii» m • «m4 mi hwM rmmn ma soMnons 

eT proWtiiu Base baer ps«i wBctcvcr Mmaaei le 
AeACTlVE INTEIlMeDIATBa rN OftOANIC CHEMlfTItV 
V K TaaOea ft I P Oats 
Tlw pimeet neUe ii the ef m ketd ky IM 
PIlACriCAU IM ENOINEEhINC CKEMimr 
J K Affweul 

Thb MM hiffUi the ranukaiTuaii ef fte imdiBm e( 

A TEXTBOOK OP INOROANIC CHEMIfTBY 

P. 9. MarAae ft I inaMftker 

The prmal beck neevdias md 00 MhrW M m mi ttW eM wne^s w mmrnm dwpwrs •«»« 

daelma wWi all phyneal aqiaen ef htetpaw Ckmmaj _ ^ ^ 
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Getting the most 
out of 

potatoes and 
tapioca 

POTATOES, alene oc m cwnb^ 
Mnon with mNii Akb tod oUirr 
vcfcutlrN, provide d«lki9gk cM»t 
many 4 consumer. irr«^>MUvf of iir 
I'ef KMn«, potorooi irr Mmpty imtis* 
cibk )nspi(« fl( tht rcpMttd vtmtAfk 
by fbendk Uwt chc haM auM« ate* 
Ifl ouf moders K»m§t Cwbuit 
eniflcby pijtaio (hjp* fried m deep 
(«i $(» • Ions «*•! «iih popular •«li 
driiUtk 

Tnfeoca, iftc lubetow' roa of • 
palfik'lib^ kbrub known heUAKaHy 
a* Maniho' CH\il«is k a dekeocy lor 
mai Malayali* fKeialHei,, wbm 
eeien with >ish «urry TIk ii»brr is 
•Ircady « ciwnmctLiaJ srop and » «ii^ 
iitsnsivrhi m Kerala and oe 
^fmll•'l M'llk' m Tanvi Nidw« Aiioi 
aiKl Ai«rhi<< I'railoh !••• ibe poor 
m tCk's. 'iai«s, lainota is tbc •vaiB 
sidpii liaHt 

h I' MkMthAhik intc'lifiUSf hnw 
iivn'iKNi' ii't ihiv ruhsr> ami bow 
<>csi ihsv k;4n hi uiilised a» foedi 
smIimii >aifskjif. hariA A IOC pn 
f.irriiai tni •mhM pMWO' sn com 


oibutt* ousbar oTeBaial BAiob 
tDd eiiiaiaa a* rtewn ta Tabk t 

FoeatB dn Uk tad, 

ymwhfwk add, pyndoAe aod ?iB- 
bibC It • a paed aooM* of peea^ 
■ia» bods ■■■—■■—g meea of 
•ilpiur, imtee, aedb« OAd 
HW As aaqige ■eAtiiB*attd pacno 
boilail anA m daa i^ifJ** * about 
33% of tba aacoeti c aad (vk. Q fe* 
eoMDeBdcdftra25 yvold maoi 
to ta”. ^ BOB, afaai ua e aid •■* 
ami <*• of ibo pam, nbeSann nd 
bod UMJ^. Caa—rtrr^ cba low «M, 
rba» n a paod Wiiuiual iavema^ 

CoaBarp ao cm^m bdid, petiM 
M OM 0 av^ fmmiT A laailiian 
ami peaaao, ceded fdae, fmabo 
iha um a mbi t of adeno aa a teriy 
laifc baaoBBi appCe 01 a laeic oraape. 
It « (be bi added to tbas Aa nubaa 
iben fpUBip. A too pa p< a aoa 
of boded paaaee wppbn abwA 90 
«Mdm» If pauio » 6 k 4 (xareop 
wKb n« peiMaea) Ae aom y nhie 
mo d t$o oknea. 

Cooing i$ tt npottm Cnoc 
arbkb atfeco Ae mam of iMinc»« 
avatlebk from p u m m . b laiml, 
ictMfiuip Ae akd » d h m * * 10 rda c 
op loos of aumrola and naoiBe dur* 
Of cnokinp Tbordbee m • dcawabk 
10 bab<i lied ee taoa p oai po wbok. 
fo oled pooaeei do aei low OMb 
DMne*r tf Aep are beikd a a hide 
waier Bw m^mp md raaobiop 
pouioen dier bopiap u e um pbt ■ a 
rcfrsfvrMo* coBadonUp lown «we* 
QBB C aid AiaBBDe ImlL iBwedoee 
Ae AriAmt «ap of eoobiap peaieok 
•s 10 bod Aea A Aeir da end «ac 
Arm egbi ewop. 

Poriw se abo Ijvwb A ouBiaa 
■baui fo Astiacs ebrnc al lubdiBcei 
Aai OK of so food idmt w ffiao* Hi* 
mw 'aanm. ocahe ood aod Ae ao- 
aoise afltahidft bra a pan of (tea 
pioup. SohiUDiB An rabioe <Bp* 
me aoMwp, epande-ftmisp cam 
p o yo ^ lotetODCB fivned le t 
rouh of BMa or fioBpal iBffWwinw 
my ahe be pacxn. Tlare weaa n 
be a bipb ■■■»■*■ — becWBi Ob* 
lo m pdOB of pocfdo-iofeMd oriA a 


IMmwr 

rbam 

U'etfOr m 
mOhfOr 

Cotdim 

JO 

Pliiaab" B. 

•u 

baa 

a hi 

Ttaaawia (rttawi b,j 

4i 10 

kMftovin 

e«i 

Mma 

1 JU 

ftifwt-r aeW iVumia 0 

ir 


diioaae oiled LaK Bliplii 
(fiifyatfi/itic aa/rjioiu) aad tbe lac* 
doBC* of ce mm •erteoa birA Aftci'. 
Obvdwly aotbm. eipeciilly )a 'hi 
Snt few mendn of staid baannji 
aboud avoid Mi|bcad pcKacoai. S<in<* 
Qnn oftain portioeu of the vepciabu 

turn |(raffl<^ ptecod called ^fracn* 
IBP*. Tbii h dm le Aa production 
of diloroplipll Sueli preen pota^ie* 
wuelty ceniaia bipb amouni' id s^i 
faeior jtlyesalUloida. firunuifl ivh 
aho uducc t^uir formation II ihkH 
abaleids are rroMAt in aniwunc* 
aiouid 30 mp or rnore for i very ion}, 
of (mb veiphi, 0 bitter title Kswims 
B flt i C ea lA Cddiaaaa, aeure stenuil 
upae(,vonHtiii|,diarthoeaifid • hum 
lap aAaarvB is the threat arc smiu 
d tbe symptooih of alkalnd poj'oniig!; 
CecdJri| reiao*ca aome of the cn&yir« 
intaAKork praaaai All souldy. prcin 
ot dark perooB of cb< pouio shoeU 
bo dnwded ba Miia e Ae roun pr<i«ni 
due to fungi aad ocber organMni •>• 
•at alwayi deetroped bp cooking. 

Aaotba tuber whicb ha» aniuimi 
ocoMdeiable upirbctace in ibc lourh' 
«re pan (A InAa, patrieulaily iit 
Kerala, lapieca « iho fcuown a> 
cmava The oop » far more vcrsalili 
than puuto, evoi Ac young kives 
of wane vancfin are edibk. Tapns 
uar^ 6odk in way luo alcohol ptu 
dueticai, lauDdenng, sump papci. 
adbcMics and ctnmeoci Tbc labci >' 




FOR HCR 


lig l ft W Cf VHT poor it qW a i . 

'nuM fiUldnfi la htte Afiicaa 
^aaOio vboe & is ihs «^>le fcod 
suffer from kwulBarkoc aid puM m 
DiJMtntioo. to eouAcro icitee. 
bowcrer. >a cwabiaition wuh fiib 
sifcee II teu Ukely to orae pncaa 
dcfloeacy. Tb< Ink pmaa <bv » 

prcKSi IS tuber ii e( good ^uobcj 
ttd cocipvee kvouribty witb na 
prweio Methods ice sow beug eeo^ 
ved to euppleiBeat this MKMai vitt 
evtn proleto (Von oAcf ccfoH b4 
(rouodAUts 

Ttpioct euppita loase coknn 
tod phoepbcrue, bctidci meet «t tta, 
but pg f j fp If hsle 

vuiAiB VilofBia C ihal ts pnaat 
I* ubreljr kei duneg pfnmiim 
liposa eeMiiS* artuo toxK sube* 
taseee oeseefraud maaly lo m tkw 
■fid inser riod tad ihettfbee pracaasi 
It obMlucetT oeeetuty (or la ^*Sg iM 
Paling off dw* whek thus, dioeo(i|h 
rinung foUowed by Mttast <* porboik 
lag IK coomoAl)’ tamed out lo Ob' 
BUiute (he toiu priaupln 

Tepioea it oftes greuad wttb •am 


nd \A ^ » oh* • MdoBesM die 
Bcb, Tbn aar^ lAct dijias lo the 
fOA A y o h o d tad hgUy mMd 
di ilnJlea veeick coned mtbal The 
raukag 'ee^' no be lu 

atfco grud podihag esd ■■■'Hg, 
kodt 

?ropu wmn b lajiniiinr kc all 
nben Wbea they oe Hand, ■ ihodd 
be eamed Aa day ere kvty deea, 
menee tad 6 «k fron lapiry Aic 
tbould be thk I* fredy oreuleie bui 
os dma M»hg *s itasaM «»*>* don 
ance As peedu c n peesiog lo pea- 
net Monure thouM be ««hiSy 
oduded SoA one 

that you fit aP dee o o a u a ti doe you 
pod fer 

la iMirKeniMi, ■ b«« be tad tbti 
peuko erd Hfwco m fiUag end 
■wre Off Itsi umiuw , hn bM 
be fmnsiitd •• e If they m 
scored Md eoohed sedl ibey din • 
indc vtflcey af erhdwiaie loadt 

Cb%r 

Nm Mh-ltmi 


How to remove birth marks 


A binh inirk is t pigmented 
41V 01 4 corifeaittl ^kia bkraish 
on tba body These raarbt 4R 
wially small aad mtigwlkaiu al 
birth but fTO« larger end becoiM 
P'ornmetc when the cbtid it a few 
veekt old They may stop growing 
lad nay even dieeppear im tonv 
catet. Amoagsooie individBob, tbete 
birth msrlit develop after a few 
yeart (yom birth bsl a vreftil els' 
oiiaation rwealt tint the ekm there 
u defediw from the begianiag and 
ia soiBe cam it dint with the for* 
■Bation of the ebin of tbe frtn. 


Rsrih markt are of vrsowe lypet 
|tf) ^■■fcrry Tloe* nark* in' 
elude pigVited aeoks and tkn 
Jofolonalnm broggH abon by 
bloerf vemh. They an formed by 
dnkriag of a onieof dOed 
Otar dn wftv ef the ikia Svn- 
ieial t oasb^ onris arc bteith 
bel thow searM view vhoi Itey 
arc deep below the dm The rlvaG* 
tendse feafure of (hec narie k 
that 1 ^ appev cokurtev wloa 
praaarc B eterkd v IfeBO. tCt 

uiliiuilaatiii a die to Oe blood 
ftmd ott ef Used vnek. Thtd 


thme iHarkk often ditappear or 
btoomr lacoospwuout with age 
without surgery or other treatmeoi. 

(b) ^erMMnr The port-wine marks 
cfo a cyrs of ekm blemish due to 
colleettoa of imall Mood vesiaU 
which are atsociatBd with varioui 
asBouitfe of pigmeati depotited ftosi 
blood im the skin These birtk 
caarkt are rarely fouhd erdargioi in 
the body, ic) The third type of birrh 
mark it usually either pak blue or 
grey la colour Theee mark- difbr 
from Her \triwbarry type m that 
their eelocr cannot be prottad out 
It they contain a smtller number of 
blood vessels Further, they am 
eharacterued by ihe presence of 
more eelialar tittue and lest ftiud 
TVy are al«o les« spongy than ncher 

n4(hv 

Varicuv mechodt ere in vogue for 
removal of birth mark* TreaDnem 
wdh ultraviolet rays eeuies con* 
plete ditappearanee of the mark 
Skm ItoMv of the bmh nark are 
vtually treated with electric needlti 
ridiun or by applying differMi 
ckemKBh, vie. urbon die&ide mow, 
Obbolic acid, mtric acid, eic 0 > 
cvioaaliy vurgivl iniemnlieiu 
are needed to remove a birih mark 
Reanity, a method called 'plailie 
plaruag* has been developed for 
the <vne purpoca In Ihie nechod 
tbe marks arc icnped or pUnad 
away with m emnry whael and 
new skm it allowed to grow Tlw most 
modern method, however, it to ic^eci 
vtrsout chmical tubstancci m blood 
mwit la skin growta These che* 
mivl subitaaces cause an inOam- 
mtoo j y reaction in the area leadiag 
to the disappetranu ef the birth 
mark 


^AiAHT* Kiihai MmtA 
«f BsenkeasUfry 
^erm Renfo/ CeArgr 

I>virfh^7»4as 
Naina Sikba 
&. Jetvh'r Sehoef, Mer|pM 
SAgar/, Aayr*a«*73gfa2 
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B dMioiMg nrhir 

iefjs for Ab ^ adiuV)’ ta 


valM by coiciapMM aPod iW tOB 
feloac with die fted (tn^ of n 
•onviof afwf. 


Science 

in 

industry 


NCL process 
on 

dimechyJaniline 

D ASfiD OR (he cMiieBoa cue* 
^ lytic vipour phaee owthylHKni 
of laillM, t pfoc m hee beet deve* 
loped M (he NaioiAl Che*ic*l 
Uboeeofr (NCU). Pvm. to prodvce 
on • eemnercW kaIc dineihjrK 
tfiiliae (DMA). DMA a m aeper- 
Ufit JtMfflMliati Med in (be dywuff 
indMlry end cleo le the iMeafactwee 
of Teiryl 

(roeajlinc). e booeier esploiive. 

NCL took vp the developtiieM 
of t Aoeel proeeu fbf (he ineAB* 
fwstun of DMA from eMliite end 
nediji ikobol by e eoeiiaeoM 
vepour phese eelelytic p ro em The 
Inbareiory not only derelopcil tAc 
proeesi Mcceu/ully but deiifMd e 
wmi-conimereiel plenl of 30IM00 
toaon/Minuo end opmied h »v> 
ceetfolly to peodace IQOO (obms of 
the product of (be required ipecL 
ficetion Subsequently • finn his 
designed and inMelled e coaaetoial 
piTT of 3600 (ouM/eanum apecity 
at Oewes. Derolapmeat of the DMA 
(echflology u NCL is ooe of (he 
sevcnl initeoces of the fnutful code* 
borvion beneet NCL lodindutiy 


The «npo* pbein < »m y ijc pro* 
cm IS imi|ob nod the <d jb 
kind in the srerld Tbe eciivt^ of tto 
aUlyb is ■nonera^ at • sttndy 


Durai ir7t*79 (5 mMiM) 
bna prodoeed. by the eorpinunrii 
proMM, eboict 7Sd (oum of DblA 
vehed B m m likb 


Carbon refractories 


AUON ndrnetones hod vpii* 
cMioo I* di gb sei iRos ef iron 
nod MMl adbdry becooic of meh 
propertm ts O 0 o**e*ubilily nod 
eeJoae nobility. It ■ eetiiMtod tbu 
(he coouMopCMo of (beee mfreciones 
in the foapr of jWHOOO trion/ 
noDiuo, vbch « hkety to ioMoae 
fWther. nete nAoetonse «« beinp 
imported el proMU. 

CeonJ dme 4 CiruM 
Munrch [«im (COCRA. Cd* 
eme. hos develcped eorboo relr>» 
teries wbieh how the fohovioi 
chorocunson peroaiiy, 1 9*21^ 
(ipproa,); bdl deotdy, l.^l.d2Atoei 
cold crtaehfOd «tMn#h. SSMT} kg/ 
CB*i modobw of nipUiR. 0*111 
kstea>: cnrbeo meed. »MdV, 
ood lehctmiaal 24%. 

In (hrCOCRI procnet. • leleded 
vnnety of pe(/ele«SB, eohe wfajch n 
mdiiBMmdy mibfafe. is vuihed 
lad gridnJ mo ddNnob sue fre^ 
(looi to obloift no n gg re p d e of coke 
pnrtidm id aoeicBn dwinry. 
blond eofce poftidn nn HSiauCcly 
ousnd with (be tortfm tiny bood 
nod rb» micd mm m noaUnd to 
the dew red thipo ood siae by the 
of psoeve er by ns* 
Bias The body dolyeotoportedn e 
stupe « find m teapertcwos ebow 
Knrc voder Uncilyeaatfialkd go»> 
dibooe. Tie la b o f ory hos Died tbs 
pveoM m three ua#a. prodicifi 


sMopla of the fallowiQi mn weigh* 
>ig up to 2S kg; Uboniofy bench 
type slop. 8 Sxll 2x (2M0) nuo; 
rub bnds 225x112 X (75-77) mni 
LD cooverter btockn, 3SOx(20^ 
165) X190 ttffl The psoducti were 
toeluMed both m lbs inuHots 
end ti lbs Xourkeli Sisel Plain 
fbr performance. 

Tbs nw iMlerinh required ere: 
eoleioed petroleutn coke, pitch and 
iar» etc. All tbeie are iiidi|S40Uily 
ivi liable. 

^u macHiBery aid equipnwil 
required are: ebaric drier, Bshing 
own. bet miner, air eompmsore aod 
riamen, Stoulde, device for beaiini 
fltould. device for cooling the mouJ* 
d 4 product, device for aaisriai 
tramibr, safety meonret and mifflling 
amigsmeni inside the kiln. Other 
equipoaani aaeded locMs ooehioet 
for ouehing. grinding, lieving ud 
wei^iog' Also, dring facilities will 
heve to be made available io tbs 
plato 

The capacity of lbs luggsslsd 
ecoaomic vail it 200 tomoVanoum. 
Tbs capital iewriaeu ocodsd for 
luA a omt It as IdUews: Axed captlal 
00 budding, fti. 51,000; Aned copi* 
tal on plMi. Rs. 2.70 lakh; and 
working capital, Ri. 4 lakh. 

The procoss cao bo taken up by 
those BaAuAenirm wbo haw fba* 
Ihiei (br (nakiog nfraeteriee. 






fEcnnutTfiiiiuiiES 


Uses of tissue 
culture 
technologies 

N^ATIOMAX. Ow^cicil LkboniorY 
' * hff developed • swited 
v^feieiive prape^oa «f lufii 
k>i&hi|e bitvd 00 oiiuc ailniM Mtat* 
qiic T4r(e«Kole ouhivwoB cruH ere 
in pKpreii at ebe Kisibk&r 
lulrun) Kewmh Ipoliite» Pbebao, 
neat Pooe. for ectieoimc xeoimoeat 
of (he (Khaiquc NCL b* aho 
liinployed bikue eulruN teehudve ke 
iJi*r<lopiii| a Bowc free wprcaae 
atrtjn KseU trtaia ere lo prfuwu as 
the Niabkat Adncuftunl Reteorcb 
Tnitinire» Ptaaltao Cor ehutoiof a 
tulAtacMly lar|e oueiber of aeeJlia^ 
'0 plaat a finv aetft idder thti augat* 
caoa for oisparMo of ywlds wuh 
other etmiH T)m>e ciiltvre lechois'x 
I' aho heiAg applied (o (be oiialtiphea' 
•nxi of ue«8 and plasn wbwh Ar 
ilaflcuhr IB muJbpliOBtioa bp ibe 
knemfsBODil rnethodk. e g , mb. cm* 
lypcui, cardiAooi, etc At'enipo are 
Rtdtg made to propopte ba 
vinety of (eak (tees la "Clnry 
AlUpalb" forw la aa aasured "*■"*»* 
chroufb DMuc cuhure teeboiddB. Na* 
tiooal Botaaical Rea. loatitoK (HBRO 
hai perfected a Bieibod foe (be aiaa 
pfopepiTiQO of Owacorea /bnbande 
by Qwue cuhurr fedwidue. 

NBU IS (uarloag eo peodo ca oo <f 
more tbao 40 oeer eolann d* popular 
oroaoentala wrdi t view to pniducr 
d bpbndi oad peippieide, vert 
pl«t pr u tt ttkai monrea. tfc. 
CofsidanMe owua d work bn 


bMAdwe bp NBC fiir ite Miobv- 
eiao of pipBi tt UiM Pndoh bo 
HBteteSMB rf m mrhomufT 
NBG baa d rae i apfd a b iolt yee i 
anbod far ibe tedeonpoo d 
bad vtaeb n ao poatp uaedonHc 
Tba bod n boog un^***! far 

Abbw t p^ hlWbhMI— 

sue oep toA aa Qme, Iss tftl md 
Dbaaeba Tbe benae ba< a oii» 
bar d prafctti dcabag nb iaik 
dictMB. c c u v mwmi pToyofantei. 
gHimr a^yadiag« tbacBe Goaod 
Mwt BcAsoel t0d 

aiotaaoc pbsia. oRBoeoale and 
lubedarp toad pbBa 

Repeool fcnarch ijbontiMy, 
JapoM ha' pramrerd OHishroaoi 
powiag lodufrp lo (be K*Jmr 
taOep bp d t v ^ pBg >pa«aa d 
Bo'beoean ead a g pply ia g ibcio lo 
vtOafcn far oioi' producMO li 
provedca iraiOMf aod advMOtp mtviu 
le ibe iposhioed frcoer> 40 the 
appb cawn d oev leeboaqoe* Cea* 
enl Pood TechaobfKSI Soi frm* 
(iM (CFTRO u oorbaof on a pr^ 
lea OB ■wabcoaca cwknuMi aod dk 
proecanag NWtl bn <k« e loped cat* 
ta^ ^eak tcAoolfigp far cabvaooa 
d toe eoneoea dodibfa oiikbroaaa* 
paddy me 'rofaMfla cofaocaa) 
aid erbiK lap«m«; Tbe 

lecbookgp n rcaWr far adephoo 
«B village icrie dee i» Na espboip 
wdbetf leggotiaeie d aap «r moI* 
lOg oe ■raaoddmag ainii|»iiii'ni 
Hope (HmmM fapdio Lioa^ vt' 
a ^Jop, pratfiaUp ahaovB a> (be 
c«M0p. RRL, lone, bo* dev el oped 
ceoiplrtc (edAolv far it* wccev 
'Ad coluvHme pwtacolarlp m (be 


KoaMr voUq Based cb (be plaa* 
p«ig MtotiN provided bp (hr laborO' 
dify cd under (hen comobiacy 
>e0e of the bee genes have set-up 
iheu ooa fans* ter Hops c Jovacon 
So f«r» ibo reqatfOBenr of Kqia for 
Ueweii loduatry to the luae d 
Re 40 lakb* we* estudy intir hp ifl* 
poei^ III culQviion cos aow be tikoi 
^ 10 J 4 K and Hinachal Prvdnb 
CFm bat Boc t ed out a laetbod 
far lacnaMOg Uu yield and quahiy 
d pusc apple beaidea unpnwmg thar 
'hape wbid hfiegv do«n ttaeir pro- 
owng khica Indian Ju(e ladustnes' 
Rei A*Kcmoe (IJIRA) hB devclo< 
prd ihrer procoar* for upgradini d 
juie at tbr mkivKon Itvcl hp latm- 
duoag kcaae nodiAortero le iha 
u«Ba] leeiiog pron* 1 hm pie¬ 
ce*^ give ireaied fiVr of higher 
grade la a 'boner 'ibc 

A prorni of CSMv.RI Ar growing 
•Branamir ero^ uUAg sea waiei la 
load duan la che eooatal tuni aid* 
1% la pragreii at Natah« aear Bhovnu* 
gar A MOblat proiecc Aov alia bora 
laboe up by the laiiitvio* la tbe Oa> 
iiai Dsxna aiar rhe eostera soa 
coau Ii hik b(«n found that onion 
•adiwoet pouie eu be poira in 
lohiie weier 

NCI. h«' iBpleitKated 4 kcUiac 
far eooseivatien ut wai n hy employing 
wavi evaporation fcieiduis develop 
<d by « Thik eveperition ret^rdini 
wboft v«rd «>e roediyin aeiO i*ia« 
rAtfvous IQ tlK i.ounnv i' likely ti« 
rmb IB coBMderaNe ksvingt ol waiec 
faop evapoinion lo" leidong iri 
avtilabiMy ol mort water tor cuId- 
vobOB 


Medicinal and aromatic plants 


DU_ f^Ho bm i Mt S ei Uka m- 
^ voBgBdaa on (he iagoovaot, 
i miudic nB aad cuUiibuj d a 
•ontfy -d ■■deod, mem mr oad 


eabor ecoDoaiK pluiuv wbi^ fetch 
barter k- rmnn' per uau 

beoare, provide better nura d 
oop* end eaaura e fl lp ai v e unhankB 


TKHNOLOGY fOt VILLACiS 


ml 8 ub-aw|uul lo 4 i. 
The pn^ecu cpnpkted laeJkide 
fBe^diwJ filtfns lake 
Kymus, Oaiufs, I>agnaii 8 . Amm 
majui. Anwm tudfa Erpoc Rye. 

iufitrha, Diom>x«9, Omu 
ayenxMt S»hmim khan^umt, 
Pi^ynire, (r 6 <)«rAiM 
muolfta tfd Cokbioo^ irominc 
plnfe like Meailu, Gucalyprue, 
Cynbopofiui. Oosmm. Liveato. 
Munoerift) AAefbujo, JoAiu 4^ 
etu/u» eoU eii^eru tad 

other* hke Pymhriim and Habnn* 
The fciBtrJa pTccrsmm« 00 (be 
•bo*r pkn(» ere modified ftom time 
le time 4 wi tfoR lo mite m- 
proved cultrwt •'th bener cmp yicU 
ead BCtrre pnAcipk cu«ew pee 
iRvU me end to develop beetir cute* 
vition precoce^ iTwIudisf pert md 
diteitM control 

Ceacril I mtirate ef MedKiwl ud 
Arcouik Flawi CCIMAPi Ut eso^ 
pleud protect* on developiBenc ad 
tMhniqwci tor ecaoome euftitotion 
of Japeneee mint. CurmeUe 
end Pel miroee Br|M ef Rye (CttP^ 
ttpi pu'pufta) )i beiAf euHivfted m 
/•ramu end Ke^hmir ^productMn 
iheui ifj lonnee eooyafiy) end n. 
now heio| lUreduftd in KiMwm 
{UP) end Kumeon Kilk Owrctme 
Jiiitidtc Wall which le e ««umb ti 



io rm o M* md tnl 
•aw he^ 

IWB niMie niM 
Cm othav Miu o ed 
pnccM 6ff Buu^auR ed 
tlMjdkou bm beem pmwykd «> e 
ombet of iatoeaed pans. Ofir 
rjotOu mr— (Syn- t'mid maea) 
iseeootce afeo aa»>aMer Auf. The 
pleat h—t —»~*v—t ■< wiijiTt* 
ead m cii hi » «kiu kaon.hoer dev el op- 
mL Aa ra p eoe ed emta of O nea rlrr 
(Onm*^ iwTPMt) C1MPO-A-J3 
hae bcea e t id r e d m Reapkae Ces' 
u* thr«u|b ioMaim e c l emn a bom 
■ulferi* Mod Mock. The oeer eead 
yteUi >11; lip ed laed |«e heenw 
wMh 1 3 pgt cast tf eaemiol od. 

RRL. f(aMn*T«vi has door ea* 
ttjMW'e erork Cm the develepeoeoi of 
kiQw boo lancd to leetl cmdktam, 
he lie oilBtaaoo of aea B ii od 
bimop plaab Me Omaelle, Lciaeo 
fnee. lepaoao mi, Pepet«iDf» Hi- 
mtfmm. Bamtfpm, Reed, oec 

oaol l<i^ 

Dieaooree. ead pcibodil pleat hto 
Pymbreo. Thfoe eopenocaeol cua^ 
doaeaetrHwa farm beet baea *a 
up m YaeogymeoA vUlepe {Kapa* 
hiadX tepbel (Maaipui) ead upper 
Sh i H eap {Masalaye) whh e «mw ia 
ideeely ead amw. ibo 


ecmeoiK ploB tbo re j oo (hot 
oMy pnmde a beeii fer oBebUablaf 
io^itrlei beeed os tboD. Tbe 
Lebotiucy bed uadertakca a bociAi- 
ml ts^ondtp ia 7 >*e 0 |. me of 
AruOMbel Pradeeh is euocictioo wiib 
NBGt Lucknow. RRL, Jammu end 
RSI. SbiUeii(. It bee beea providiap 
IcBoos'how, plepfing meteriel end 
edriaforapaadioi Um culDvidea of 
rad of ibeee plem< paniculerty duo 
nella ia the hdly ereia of TJ.& regno 

RRLt Bhubeaeewi' u engaged in 
oulavadoo ecudm oimI genede 
iifipramaceB of Peloonne. £uiO^* 
prw duadera. Cmmmm m rey* 
fmaea end YeldmM) Ifian ' aihw 
The Laboratory did triek for (he 
culBveoea of SalonMin ^Aonantarr. 

KCL 'la cnUebertMa with the 
fcnei euthennee have colleeied 
esKtwve infbnnauon on the medi* 
anal ead etomwic plena evuleble 
in Cbeadrepur diurwt whnh eouU 
be eulovond 10 j pUnsed aiaaser oa 
larfe-vak le eopport luitable pbyi> 
(dnaikeli'ewooMl oil indueiry In 
ihe am. U u proponed to undertake 
Mudiee en DOiemeli (Gardmm 
gaamfm). Genn (Ukii/earlnr eaO* 
aw Beoih). ^loMn tpp. DwreerM 
ipp, me. Sevcml pUata which ihow 
ineectiodel or iniiec*r«pclLeet pm* 
p mi ee bate been idemfied 


INSTRUMENTATION <ranrm^/>m MfrCfidl 


sieny eren vc Chat obc caft develop e 
broader baw of AaaeunAent cedm 
logy lAd provide voend fiMtodeiMO fm 
future tcierttific achicvemcnis tndivi* 
doal autoDoaun iinUuiueAt syelcm 
10 make meuurnseDt* desrrd by 
eiperuseoicn end miwioo diccctoia, 
(be atiuaoon would he dieetic. One 
ponibk eolutico it to um edeprivr, 
ceoipuier eoairolled, lairgrtced lee* 


imDoatien eyet^B, wbeM cnM 
latreiwof tnmurmon » oouagaii 
en the vihia af lb* prevvoue oae. The 
Anumied fcolagiqi Lebamocy of 
the V g y e g ei Pioyeci 0 e mp n thn 
duoa iea. 

iBMiimmte end etfianfed «am* 
pwq toMnelegy with taniroBed feed- 
boA can be pwoemri; lorfal far 
as cmrfeAcy eiimim. tf entiunaut 


n laapeciieicd iB a hum* 

(MB i( muM be Deceaaery lo avalucte 
(be aonronmem ot tbe slruatim with 
u*»i oo-^w-ipo( intctligencc. 

Tbe Mod for ttol'tiirw aeaMto* 
BBTi -or BD'bne mauuramean i« 
eaoOta probkm^het we mun reMte 
r vp wooelT Thu is a ea do d for epnce 
eppboiUni. (or ground SKiUiy end 
fw lironft daevlopcaot. 


bCieNC E HCPOflTCR 


OCTOKR IMS 





BOOK REVIEWS 


THE COSMIC CO^i^£CnON 
hy Cvl CtMim Im*j 

(Avftil&bk frwn: lUatmilkM Ctf. *f 
2/10. AMvi R«d, DvT» 
Ifttl. N«w DelK>-110002). Pp 224. 
Ri. K.lS. 

TN rectni yetn 4 lot of w* 
^ tci«nM wntm m444 (Mir 
wm iR (M tWd of •okcM popvkn* 
gukM but chrf* n um to bni CtH 
S4pn, tho uotkor of (ho book imder 
rivIfW' H« II act ooly Uw Rm ic^ 
MCI wror to va (hi 
i/.S. Pulitwr Pritt fot hii Tbr 
(kCfHU of Utn. Hk wrftll^|l M'O 
lino fives 4 MW direetioft io (ho 
oiSMitioa oT acMwo (e the Esymin. 
At pmou, 4 ProfNior V Aneiwmy 
isd Spots Scimeei ot CorsoU Um 
vcnity. U SA . M ii 4 Mwuiir oiio 
Ml worked m ttio fWU of pUwiwt 
<<ie4cs tsd eiobidlof)'. Ho wi» oho 

4 imn of the («m efiot irudisd tW 

diito lew by ibe *4mui tpoceersft 
IS Vmu. Mon. JupWf, M B«i( uft- 
libeo KlmlietM hat a livfty wsy of 
mknumf tfae wbyRt ood liAkiof 
•hot on oppinniiy unnioied focio. 
"■bieh moke hit wntiop ininenwly 
iBOdoMe cod. MOCBOiiens. thoufM- 
MOTOkisf. 7>e Cmini Gw infrlm 
•I one of hu aorber book* bitf vkb 
oU tbs rieb vonaty ot BUtenol (bat 
tbo Mdher ii etoobie ot pfovidiAf 
^ tbs liO'inaL 

It ii suoittioUy a coUecttoo of 
whMs csserol theme, ee the 
titk jfidkscn. ii tM cofsaM tbread 
thoi nma tbfough noo. Mrth lad 
C0IB04, WMlber it ii tbs fbnsMim 
vf ««nb or other plaeCe n ^ lokr 


syeiM (so. Cor Aw nto, SAyetor 
sy«Mi) or tbs ewdWbm of iweai* 
fBQt life so conb or sfaswbsrt, or 
the HH* 4 d of ti*dBa^ 

liosi lay wtws. EM awhor orfset, 
aO on fo w ssd bjr rbt sssm bow 
kwi 40d Corcsi. h u ody os Ehe 
ssrfats ds they ol took dMWrW. 
thanhi to osr terre uiio l ''cbaicvv 
■kai*' wHieb fbrcsi oa to niMutn 

enrytluit by artUy oaidoidi. 

M tbs eswsm there could be 
mooy wiOy of woridi. aoeie loo 
bet liU Vesoa ec too pHeeu^ (ike 
Juptoe, IMS hovD^ erealum (Mf 
cal rocki aod etho? wsh Thm- 
iMchmAiko tmtMOk ^pMv; thn 
tbsre eould bo topbieacewd MMbk 
vAiei MS btefc iMki for crtvdliai 
from 4SB umiMSS to wtttMr ond 
otbsei hovtsf ibfB Ifto eolewei 
orousd dwcr itsu. >« os, to fenb 
So IS rnmiiiiiBriri wdb di Ams 
VI/ 10 S 4 kMi d idtaiftw cmlia* 
lies* ui tbs coeiioi. Ibe odber orfu* 
SI. 4 c eissA loitfiiiopi bsesd «o 
wsO hsew« loasldc tod macMmo* 
ckol pf wip let« oiteMKMiol 
mssL Some dlsrti lw«s tlresdy 
bcsA ernde ts «so 4 fMii 4 fii is. 
or rsesns is m ^ fmA. odsr 
emUlSCiose wbbout 40 wkcsm. 
Is lbs Pnfbcc eoly (be Mher hoi 
iPiiifd lbs inpecdocs d Oieis 
effom 4Dd how tbsy m likely (» 
beMdl SI IS dis let^ dns. 

Tbe toscb 0 (m 4 wide 

tvMiy d tepMB fbsM ae if olofy. 
bi'Me 40 OrsA wylbe is rvdiilioa 
sf Hlb. setrBpbydcs. ciobwieo 

an iduiiiere^d vHb s OMaber of 
IsiBneCiip ei i|— ie iMsi tbs tulhsr 
hsd witb isdiliry lasidifeacs, do- 
^hfl«. tiiiHota. P iceM' H> plopse. 
«d Anbw C Ctorkc'i Screws 
Fidios fifao tPdf. i^Mn Otnoty 

He tM 4 leo atdioDd bo dEMM- 
like work «• As tsosoi of Mon, 
M4n wA Voces. Beiidei tbs book 
M 4bo fspdn vilb bb ewe idew 

md ipscditiena oo tarioot (BciBObK 

fiesi queiticwii Tbe leMlfe e of 
bdetOBd-wU* pscBbtfi he ttie* 


erase (he thesis d tone of the eas«yi 
It ako done wed. 

After nodutf the book the reader 
It kun to becseu increaainily aware 
of (he molRuli/ reaefioae that link 
him web the cotmn aid hit own 
humble aRtbromorphic eoKUAce on 
ihn chip of a plinei called "etrth". 
The book would otMiwse be eduea* 
iHs (S 0 very hccaI mu (o all 
rhotc hoBo upiaw who play diny 
polcki lad alwayi clamour for 
blood and war EaTrm-tenssiriiA 
bempk. if they could read Enpliih. 
woeld ako preatly taehl from iM 
booh In iheie dayi of ladation. iha 
lowiirced pood book is a weloons 
purebau for all. 

DiUh M Saiwi 

TMk INNRt klMrrS OP MAN* 
iaNl>-)frntke1 RcdMlosi m 
T sdsy'i VdseOtCalAn asd Psilike 

by LikXlo (bfvin). tHtfimoo tnu, 
Kodia^ HiN Hall, Oxford. 
( 9711 , Pp. 79 . 

'FHIS Ik 4 kalyablo beak appear* 
^ inp at a npht moment when ths 
werCd k faced with the prsve preb* 
lam of MVinoAeascl depiaduion, 
Hen Ik OM mors book which adds 
lo the ditcMiion iTarted b? the 
Club of Rome ea imfrt re GrowA. 
While mod of tbs authors have 
eariur talked about outer limitt (o 
prsiKli. (he author here ditcuusi 
maer limiii of msitkmd and at* 
lsmpt^ to aaalyK how our naturaf 
snvironmetit could be mainninsd 
for the bed of (he mankind through 
hamsn benn cuHurefi ud 

polfdcal wtllmpoeu. 

The book ctarts with a comaw 
alary by Aurelio Peccei uf Club 
of Rom where he pomts out 
dial if mankind ik in trouble 
becauu^ environmetual degrade* 
don. (t is ow because of the 
orsnal caum bet doe to narrow* 
mitid'dAeia and poor sdf*govar* 
nancs. The problem of die quali^ 
of life and survival and huBtA 
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4*ai(qr g et riMy. ikiu dawly. law 
wKhik man. aad iwc ostaidc 
la ite iauo4a0or^ pan ika aalhw 
laflecn Uaa d tx a w Ma i 
■wfaent kocictict ikai the 
WioA proWams v» manPy pitytieal 
awl ecolop^l ucure ud dwy 
caa be aolvad by mote and higher 

tariinelefy. ^ n •• r<w|onBa auu 

with ihiA wo are applying onlyp^tfw 
maal aohaoctu to skbol preWatn* 
mher UwA givtag a thougha For a 
permanent Mhsion 

The rr«rV iimib coafroaring 
mankuidi u that iti mty dacimo 
limhft arc inner, no( outor They 
are not phjweal iimia 4«e to 
the SaMcnoM or rulnerabiltty «t 
Ihii world, be* paycMofical, 
eultural and above all peU- 
tiMi limib iiwwr to poopk a^ 
soeMoa maivFeated by ladiviAwl 
aad cdleedve managawni imw 
peaatMity and ■yeptfc The root 
maaaaa even of phyaieal and 
peol pfobtema are tke taMi 

oar waaeo and vihiei. 
Ib the naet dbae 
the peveenal, cuftnral 
aad political hmiti !■ u affippi to 
aolva tlie global p r eM n w of etmroo* 
meatal dopadetion wad imiiiael dw 
rribatioA of eeenomie gaiaa bet* 
waan developed and doTolopmg eo«f»- 
triet. 

Diecusaing the perianal limit* 
he point! oot that the eecp lo b« 
COM modem which intoi wj the 
haphasard esplottation of non* 
leneoabU rceouieei i* • tenotn 
tfa^ to the ftrtgre of naabind. 
He amphaiiM that e ch i e v e mem ef 
tfao modem age are to be pre a mved 
ad Fnrtheied, bat they mnat he 
fraiMd Oft a now loeeal, econootre, 
pahu] and caltucal cooiBit, ubb 
C he traditional vaJai oad aima of 
ibodccniifn an beginneig to backfire, 
MtuTBi on invoitmenu in m e den 
niHB me ifiiiiliiiiTiiii a^ i^my ef 
ici once tooted beadgs are ttraieig 
into btirdeni. htol ia a g due (he 
author stroMee that 
shift Its viJm am 




mt± 

ef pelki^ wdl >» 

4ii 

Having 
cahaal 

aother gnoi 
fnimm and Mv vome 
for oriOAtBaieai ef 
lion* aad fbr the leterretatiMiehip* 
of aaiiens and p e ep U i lo eeelm a 
•ociety m which diflere ai 
ida n l cg tai. 
fiewmh wde by 
baefir. FMy, m the ‘n iilir be 
gim a tdea «f the mforwntien ef 

ftedlee of the USA n^ M*. On 
the wMe (ho bee*' 
provnkh 

PtoQDaei of tte innK hmto of 
naikak ft mekm aanre ef Or 
hnacdi ef eeadea eocieiy e^ieh is 
»»antha^ at the aei ef 
wafale 


T. f. 


■OLOGICAL AfifUCAHONS 
or SOCAft Btttcy—fweee^v 

led by A. Oaaam, r KThhataMiy 
and lomph S. Knte.*ne Afei'ndfcn 
Cm w( Ltd. 2/lP. Aaari Rad. 
Oniypag New Dcihhl 10002, 
Pp. 3IS.RI TSdO, 

T he laniaakin ihm a are liv> 
ihg m a worM of arceety UbI* 
ted enerp reeouKce haa pcoa^dH 
at the pM* Tew yean a rndden rport 
in reetaich mtivIHm a devolopmai 
ef aHemaiive lotimt ef eaergy to 
nphee nM-faeanUo soufOM auch 
aa co*i, oil aad gu. Oa ef the enwr 
BBacaiw aherativae tediy happen* 
t» be »o^ aergy. vUdiia nbandan* 
dy amiable, ai la*c m IW ^ee^ 
piag coaachaa a> noB of them Ik* 
m Che tropieni beh. 

Ret fawnreh in Cha fald iaa lo 
Car bea liwlled le fcielopiat ef 
Kdnr OmbwI ami lolar photnvol' 
Gate Qwaw—bechcdahkftafacapi* 
mi laa iv a yet aec my eMat. 
The ether, m4 pmhve chi^nr and 
eoetwhe mere efilriniik meched ef 
•der en t rpf wiilaaOen b chmngh 

bMofiical lyMema eeeh a* by iri>- 
•ag gtaea pUob whieh are eAcMni 
convecetra ef lelar ridiatioa. The 
oHuloiic laamriail ef pUaB <ma then 
he lo nv ai a i d ifto TbI aad eheakaJ 
fwdiieck by varioai inthodi. The 
prereW mlame cordaiM a aebetion 
froto ever a hundred papen pieeeB 
ted and diiniiMd at tto latmaa 
liennl Sypoiium on ihikigBii 
Awtiratm— of Soto berv Ml 
el Mndufw Kameaj Univenity n 
December 1071. 

Tin papen eoear eirteae a^eeti 
hnih ^-Yi-'-g-n* aid gbM of 
•eto cwv MtUtofan Weto- 

ffcai Mane. They mo hrferatone 
aid nu«ide vihnbb fatt and 

nifrant le thi hi»alflnefirwi 

of eekr anp. They ato poBig • 
todertor«fltoBaltitojeiMin)re> 
aohee beiachW a« in vaneaa pert* 
ef the eroftft Thm aia phtoy <f 


ton* 


chwtv Mi riiitft vMek i«ft« 

(te canr lo mv. TW l«N» 


Alte -fl 


te nMdMB^hk ma 
IQ ito kjrpaiL 

Tb0 book <lin«M Mn« u a 
valosWe soma of (■foraanoa For 
adC ottly th* ttipcrt bai ab^ For 
4A)' MQ inc fe gctl a eiwfp. 


4DVANC1S LEVEL MATHE* 
MATIG (Fm ^ AfvMj. *y 
C. L TrMsr Md C. G Laabe, 
H94tUr md 5*anp>WH. l^wwAna, 
(Awailabb rnm #. /. Ahfcbw>«(s. 
mmoiM Orpanmm. 3)9. Or. 
\>. N, Knad, Eoab^-400023) 
r(iunXEdi)ie«.IVK, Pp 630 .£ 4 .U. 

Vf ATHEMATICS W liMty tr»w» 

inio UKh M ladupanMblQ tool 
wiidout whKh itecu hd brwh ot 
'cwnGB «afi ba iwopart) urtmimMl 
F.vn hufMMtte Mi MKI IMMiMI 
an M fparad of Ma m. TXh 
kubfM. wuaB)! coaaidflnd ro be ^aite 
dUne«]i urf 'abaafvt\ uam rm> 
|Md ttu4mii of octar iiadpUna. T* 
hatprXaB wae m rmpiifkmt \mtdv 
HaeaMifofskevWb mm. aaaeii 

MriM MTiible booka Mtbr eabiaR. 
The book ui«dM mio* U om Mch 
book. 

Tko pretMt book •ncM by too 
AroTowon of the EoytJ MJiMry 
CoUofB of SeiMco. Shnva^aun. 
l' K., M iindod iMo 33 ctapren aod 
dMh vitXthO eWivnu of InfOBomo- 
(iy« aobd fooranry. Mdon. oteirv 
ce». ifflerewial Md loiopil citmlMi, 
difflmiiial equatiofu. aMUiea. ijra*- 
•ticK and atasiaka. from mbh 
oUior (opka. Enci ehapcer coataiiu 
qoiia a lar^ nufober of to l ml eiiai» 
pb*. Uelta oaed io tbe book are tbSM 
«jf ilm SjMbne bittnuiional i*- 
Unitds (SO. The IomI of Ibo book b 
'ucbtbU itnaybeof mo lo c))eK%< 
deob of-^2«U^ of Iho mw I 0>^2 
')««« of adnoukio, ee to tbe lower 
>evri aiadadi ov rnlhy and 
Mh anWee. book, on 
•boKiawalwrillM nd ■^u—li 


tftnc 


M M« tte iook of 
•a a tbea dey ia da y prw 
wort wrt fad book 
oaddiimM lh^ ihdK. 

Nauoi* KvHM 


<WCA^l7A110^ IN nAMTC 
(>d t4t h W. u. M Bamo. 
Cinwi AfmU f/bMMrr«) Ud.. 
41 BejlFore S^aair, Loodoo (Avail- 
abto Froa i I. Artkfon—i. )$•. 
Dr. D N Ro^. Boab^-eOOOOiTf 

r9)9. pp riii r 2b4. f d T). 

pVCRY biditfr ptea. aid for 
^tbai won Of aMnal >» iba «ya 
local of Or iMncaM orRMuaDoa 
of iheir cdb aoi wanei mo a «w#r 
dirfdly orcteurtMd «Me »bie*<« 
a a »cu« of caoeauiQa atmefnini 
wdb nt oonroAiaaM Tbc Mwdy of 
ibtf d)9*aic neiifilMiiiabui >«• 
xina oMCRbolotial. pbjrwoledieal 
andaob'CiaiiMVroMdA TbekMM 

ttatom of oi^arior m Hm» 
by w.M.M. ivooMa oai Mosanvoc 
Cba fbeetaetMd preMea. Tbo 2M 
papM of (hie voNmo an prooped 
abo eaM <baeoar» bcorta Uwae 


Tte ctaRMv tewrt voo daoU 
all fMCa of plOM lift frort Mnetartl 
■•pu to brar^MiMl ad 
GDOfdnalMA of ectmua i« ibe plaM. 
Tbe etapiat an tanfil^ iDuf 
meed «iib piod Iw fr i o ap nd 

Mf-COBM. and atb of enti 
cbapMr n fjnm a w i bi- i ii i lia of 
rofbreaeM. TloappndiceceOA9ftaa 
a ««> raportni pan of Mt book. 
Appendii A coapmora dapninM 
leBofCT ^iaiMa l procciwm «hid 
OM bo oaelT adnprwl a tte dae* 
roen Appoadn B detenba tone 
■afuF nv*« "d Appeodn C 
phM a shore bibltocraphy o« b- 
l■lill^«lll Cahaiia*. All tkapi 


oat ■adiniiiiiali aadeots M' 
batnj, and as Midi rtfa voluiae 
di II r !>■ wide cimlaiioa. 

Lbi the mioe he oiided. bow* 
oiB. feuL an Mile of the errurt and 
imtirfci of the book To bopiA 
with aoi all the ch^ien ban beoa 
deah with the laeu depth and 
co^eteaec: M»e lopks en maud 
waytiaa(>cially(e.p.,Oipai I aad 
I). Further, a couple of erron an 
Miaplyiaesnnable; Ue wrvk^depic- 
ueo cf (he codon and uuicodoa (ihty 
^aoc murti m Pip 6.1? 
or (he dwiriyijoa of as a 

coASCytK ai^ (Pip. S.6, p 91) At 
ocher ^eeee a i» aanoyiep to find 
nprccite or amhipioui uateraeitts. 
We an told ihaJ Iho srifiBt may have 
"vanooi ipnin*'ia Pftmuh (p.lBA); 
(hairttomaio "a number of leedt 
nay be sM wdbra the vtipie frail" 
(p 196); aadttAi fbr rnoki plaatk 10 
hi^a veaual npraduUKiiVi “ihrrr 
nub( be kulTiocni f0(4 available to 
fbratkh iho rrptoduecive pan» and 
swdi tbe teedt (or sporev)" <p It9>. 
Anothor voura of imlul to Use 
tndrr an the wrwnp rofenoeo* to 
fhpans nr ocher parts of the (eci 
(Pp I2d. ISO. 252). The nune of tte 
pint la Fif. 1.12 (p. iSkI n pina 
as AuVrepe whib the 

leal oa neei ptpe nferv lo the same 
aa S- iMp(Oere, birora in epcBmi 
or pnetutttot an not awominoa 
I3.1C?. 116, 131. 149. 119. 2Si, 
2963 AM theee coold hav* bon 
eaaily comsed by bener pcoof 
mdiid. 1 hope m the next edition 
of Ibii book these would be 
fookei iMo and ihe book made 
m ore ■aeful. 

S. NaYBH 

PLUS TWO PRACTICAL PHY 
SICS hy 8. Smpal. TtfM Wi<>rea. 
HU/ PvMakarp Cp Lri.. 13/4, Asaf 
All Road. New Ddhr*nOOin. 
pp. n(VBi4269. R». 19.90. 


CiNCE idB men of soanee have 
*^«vtpnd aeiwe with tuecBB oa the 


4^ pewew wj ueeful lo 4eeaf Theory pniMs; E a per im em 


dcnna iiPORTEh 
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decide^.' Svi Mperinenul iki!! i> 4 
nuisi for iK4dy pre|rm lad wc 
iDuu aculaM Mip^hinnaj 4pCftudc 
in 4 oawGOBMr 10 iMAtt. Kof» 
OV9C, ai hclp» them lo have fnnh in 
tta vUdiry of wMoKed ]r«p^ uid 
Acquire beiier undmUndiA$ of phyw- 
cml conccp(». Tho now tynetn of 
Khoolod«M4iio4 hii ttniyfT rmphan 
zftd tKik conWKtiOA. Due lo profound 
ehw* w physw* kyU4b< in tha 
(10 i 3) ptnem, the |)»m u nhxli 
new booka» on (hit subjen Uw 
npponnd has «ec*lefii«d. The boot 
m Qwnuon C4t«n to the nmA of 
Msior MhooJ tiudenie nnd. ns »uch, 
It ai not 4 very iMful nddttieo. 

TV book i< untqoe m ntlwr woys; 
A. N hvs fomeHy of Hifriu 
Coliete. IMh). nom m Uw Forewon i 

that *'.the book w MtfsetueiMd 

ud the Metmettt i« ecatfoty new". 
The reviewer 11 inelined to beliM 
that Fvri hea aeC lObe thrau|h 
ibe boob cerefuUy or ha* overlooked 
fm. 

The book eoetain* 24 ebepcen. 
Or|<iualioa of eVpten le trodn 
liOBOl^fmB vernier le truulKor— 
vlatpoeific he4f» dMHetion iratln^ 


air nrlimiai ^tvaMMoaier aad 4 
■node v«h«; to menUM a few. In 
the bepawai. a bet of fniaeli*. 

aloog ehft symbeie, b fhee. A 
uble» of coBOaeu aro ims 

a^theoadofiV book, the 
ladax b aleo anached 

Tbe anher haa aoofied to 
eipoee the seb^ ia a 
UacvBde. bitf ic ha* net it* Waier* 
I 0 & The iooedeetety chapter whieh 
daal*witb*baMC4*of|naicBl phynea, 
». ia paiiKuUr. hadly vrinea. MMy 
mslaitfind and coBOepaiaSy vreeid 
Wrms bBve hcoa need Poe taattfice. 
whde djeaiauad'*ho% to draw paphi’ 
the author he* replaced the caeiMpc 
of '•adepe^eai* **d 'depMdeot' 
vanaMea by diMMdie* of 'kai* and 
Snore* Miereai. recpeoively. Oiu an* 
eoeaieo iieMlir aoneuv noMO* 
cUiwm and eepfaaanoet a» one 
l i mr e tid i To o«r aeeyeiM. jeet one 
eaperueeat ha> hecn dMctoMd a* 
the iavestipipiy pn^ecL If ay 
Itaitad kaowkdte of ^oel eerri* 
eaWai b eemet. iVre haloadUct 
of MB to f eh e peeyeai and tV 
reviewer fad* lo endinroad how far 
ihM book bM eaffic* (a thla ce|vd 


Ob tbe whole, thie hook lack* 
eoheeivcaa**. cootaine manypniaifia 
eeron and osed* thorou^ rvrftag. 
la Che preMAi fom, H 9119 nor 
terve Bueh purpote. 

SiJieaM OAafl 
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I BAPn> UADINO hy G. A. 
Duday, Jak», 12$. Mahinna 
Oasdhi ftd.Forc, Borebay-400l>23. 
Pp ttei K*. ce.eo. 

2. BfiMAMIlMO AiADfi bbSY 

fy jM^uahae Diaeon. Jaifie (addm* 
a* ahoee). Pp. pd, Re. lee. 
y AN DfTMOVenON TO OB- 
NBRAL ULATTVm S. R. 
Bom, VUv Ronra LiJ,, 4195/44 
Dafyafeni. New Delhl*x»ea, 
Pp. coo. Re 45 .ee 
A UROftATORV MANUAL IN 
HOUKOIAM OBNBnCB fy 
KunAalMi JeywaBaa aad R. Jtyi* 
raua, riJ9fiaMw«l£tf..(Addrw 
a* ebon), Pp. 40 * lU. io.oe 
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Rugged and dapartdabM. MEL'tron 
all solid ataca OsciiloscooM ara 
doiigned for high inpui sanstiivitv 
Th«v ara availabis m fou* modal$— 
siogia and double beam 
dual (race and poriable—covering 
bandwidlhs from 10 to 25 MHz 
A vvide range to choose from, for 
every possible apoficadon 
Other high-quality systems from 
MELTRON include 

1 Uninterrupted Rower Supply 
System 

2 Fire Alarm System 


Oignaf DrspMy System 
Closed Circuit TV 
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»BClP*Cg»IPO«m»tlf»Mrt>rtida«f 'muuimrnkrnjitmiteAKk^. CoMWe« 

p9b>kbtd m (he Jowml wiB bt pmd tor. 

• Artkla iihMld be MIC to Ow MOCt UFUIIU. (SM, Rel Ma/t. IMU>1I0P0I. 

• tbr few rad etuner of peonttfiga ef tor aefepea toobU be nedefSaBdalile to tot mieiradmtr 

M. 

• T>ie lesfib of (be viklr. rmam eidaahdy fm tot fammk. ay be efeeei eorte. 

• The metier •heaW be lypegrhtta. tebie ipace e* eae «id» Ibe peper; the eeiplnl tad a ttAea copjr 
ere to hr mt. 

• The irficleahould jeeriietif toUtaitnMd;capeieeeMidlefe«deljfpe4MpereedyeUelia(Aidei(heMd«f 
the article. Pheie^phi iheaW be oa 0atrf pepcr 

9 While beetiof nemei rfemeeriwi. etc-. Char hiewh. eeKoehtice eirf penedi ef mmito uatoa iifumi 

■hoMM invviihl} he meMieo^ Ai e^pbce mt mmamtt tottoi be fta to t to to k IWib 

• A riiert Mte eboM (he eeaotbster iheetf elio eeaimpeey the wtieh. The mu ebevU c«aUk efe, 
ecedemie eccoiyhehmeelk u^ediAt teeipeatMi bcM. tom of woMch ^ hebhw. 

9 ArMhe or illuUWieee pubhahed ie the Joonal <aa hr mpradiad vicb fanuoiee ed (he Bdiler. 

• The Editor wanca the npbe ta ta/rto «ita kraitod anittor rntocat eey reuM. 
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Sir, Th« tnide, SMuromiM Ml 
Id DM Ift »«lklM tS.K, Mty )m) 
Sjr A. S«maat»iB|er wu «ny it* 
foriMitve Bfld uptedau. How«v«r. 
I would like lo add a poiat 

The author Kae tnenfioned ih« 
afTecn of icinatMiaiia oa varioua 
«ndo«r»na and exMriiw ikade in 
Uw bod^ (p. Ul) bui aothiai hai 
bevn ttid about iu laflucMi on 
the oatteAto hofnofiei. Cdkiwcia 
(CD and parathyroid hoenoae 
(PTK) fefulate aaletum rnetabolm. 
heoM they an «iUad eakwiac 
hortnMn. Ja I977i S. van Neordea, 
/ M. ?olak and A.O.E. ?«an» of 
(he Koyal Pow*Oradoai» hfadksi 
School. Loftdoa raportad tU pe^ 
•race of loaatouaiia aloacwKh CT 
in th» thyroid parafoUmlar C*«pna 
{HUifichmiflry, Si, 343, 1917) and 
eaoewed a role Cor wnatoWatm 
In CT foleas* hut Aruhoty W. Cara 
and coworken of the Uaivenrty of 
Loede. U.K. and Stewart A. Hau 
and onworkan of Vetaraaa 
Adiainiftratjon Hoipital, Waatiaf- 
(OB. railed ohjeobOB afuiui due 
MttMiton becautf they oouU not 
record any obaaact ia CT and Pm 
eoBcentratiOfu after romaioetatia 
adfiuotirracioo (/. fitdOrrAiof.. 77. 
5IP.. I97S.. md /. 

Mfreh., S7, ISI, IS7S, raipecti>ely). 
Keccotly. Oiay K. Harfie aed ei> 
worfcen of t)ie Univenity of 
CoUefe of Medvioe. U.S.A. and 
Cary W. Cooper aed coworken of 
the Nonh CaraliM Uairerviy Sdwoi 


td MedieiM. U.SA. baee dearly 
deiuoaitrand a uiert fit aoppreiaica 
of CT and PTH fwifTatr atioai after 
lajectw of eomalosaua (fiade 
crM«r. MX 74$. 1971 and 
■"i'-*- —-»XI' Ml, Id03. 1979, few 
peechaly). 

This, it cae be ^*'*^«**«‘**‘* 
Oat loaMoftaln alee iehibia 
eeseiBMi of eahaesuo hownenei, 
However, the dtaical ugaAcaM 
of eofnatPitaiia n i^ uea to bone 
dneaw wanawi funher iaveiu* 
taticea. 

Amt Xumaji pAWoer 
Pe p ememr TeeAfy 
CWweiry af CeredAper 
Cer^ywr {(/.P.) SMOi 



Sir. I have read with lee tn ii the 
aniak MeUdaie »«• pM (5.A. 
June \mt Iv T. Oakfiborty 
and P. Sarka*. The aMhon have 
MM, “However. iM boiaaieal !**• 
Oty of Smm. the dmne ptaal which 
■ae Head bp the Attim it the lada* 
Valley <2MI> S.C> to prepdt* H 
(oajcatiat beverape o« relipiov* and 
oaiaaeaial o r eaiMoe rcnaiiM a 
eeyeiery', 

Svrely. the ideMity of Sm« hat 
naniaed a rwya a iy, becauie, whoM 
over hat watered afaeie. hat appro¬ 
ached the Peebles wich^a bai 
that It wat as latoucaMa 
Ask AD of thOB bave, ths«(o*e, 
fow aHfiy. and aaned oaty 
vafut prebabiLlMC raepiif fteoi 
CowMA MAh (UwvK Smpr^ 
stnmta bere ftr ipim, |jele#g 
ett., lo at irrekvaat a mshroom 
tithe fly ■prie (Ammiu msroHo) 
It eae aever an saeanOat dnak. 

^nee ms a plM froai wfakb a 
poiBM driak mi peodaead and 
drwk eoh^ at taeriTieei and 
w hich *■»—t lavipwatiiii etfeett. 
The pbal was pcaued beCwteo 
rtoma. BiiiBd wMi isDk. Srarood 
and dnak oa the aiae day. k wae 


aser femeated. oor allowed to 
b ec ome akohoJk. Soma waa drunk 
bythe Aryan wtmon boforo pettiai 
into the batUeMd for tivia4 than 
Che *m«a«h of a baQ'todAbsUu 
erteay. AryauaoetnrbukAt people 
and had few of Che tabooi of latar 
tftdia. They acre canaialy addicted 
to iaebr^Bg drioki trf which they 
had at least two, same and soro. Soma 
ms drunk at sacrifices and its use 
•as iteckihed by rdipioa. SVnr was 
pusly teeukr. tad was A’idently 
very potent 

The pUat muii have been avail¬ 
able rn quantity in the lend where 
the Vedie Aryaoi performed Uuit 

saenfioM and K would be a miiske 
(o think that tueh a pUni would have 
become ertian m The latt three 
mOknia or eo. The conclusioni 
derived by the multitude of echolari. 
isrtKulariy foniinen. have imply 
kd ei asrrmy. ft moft eiiit even 
now. We have aoc underitood 
(he poets lao|vaie of the tiae and 
only imagined iu idiaTity acoerd* 
ia| to the aodera botanical temt, 
Tlwy were aei botanlfU to have 
deeeribed the pkai (Somo) In the 
daecribe the plants 
now. In their dii|uM, tone modem 
tRterpretere have said that tl« pro* 
Uaa ef $enw k InsolcNe. I aa lure. 
It >t not Hteolubie, On^ dw approach 
hai ben wroax. 

K. M. Baio 
fore/i MoWs( 
M. Trtfot Rood 
fftU R^ntotrk Imiituto 
Dohra Xtvn 


Weed M a eabeOlate fer eU 

Sir. The artiek WaMoea 
Me hr all IS.A.. May 1900) ii 
•oflh appneUtiofr Switohina over 
to foiret reiooroee £6r 0*1 will aet 
ofily be Konoffiio but ii also casUy 
acoesable lad undi to promote 
icir*rdiaooe in a deveiopinf oouatry 
likelDdk. Webavev^T suitable nan* 


power. )«ad uid Mhnobcy required 
for lAiUKhifl^ s«Kb jattmive fonvry 
aChcDiM whfCtL ifMy give » hakAlty 
»}apc to tKe Ifvdua emorny. Bal. 
ihe mueK nesded obaoce ia the 
attituda of the polic)r>i&akcn Md 
Ihou «4o aUocatB faadt to t>w 
varioui wi&cs of demlopneat hat 
yo( to oofflt sp ifl favour of fonury* 
oncAced ichemn. 

ft. CuoucMAfty 
IltdiaH Fattst C4ilttt 
Otkf 


DU ■ COM kill AfMMm? 

Sip, PioMtun hav* alMyi 
ra«eiAited maa. TW myoionoai 
ditapfMronn of Uwm liunberiaf 
croAtum from (em*llrna >ia^ b«;in 
(he itueue coaireHny omI 

hai ipvred tha imadtftacioAof Mvoral 
iheopiui. Dilip M. Salwi kaj Iwcidiy 
etplalned the hypoiheeia (hat it« 
"»aurl" eatlncKiea woe due ie (he 
afiePoiTceu of a meteorK eoHaioa 
(S.H.. July 1910 ) Oeorie Oamov 
la A HuKtl Ci/ltrd F.a^iH Haa Mcribu* 
ted (heir luddcA depMtoA ro a 
doereaae Ie iheif birth rate. They 
perlihed becaiua the berodiury pr^ 
fortlei ea/rled over by the peoe^ 
hecene more and more *‘d^od” 
end sredually (rtv “tired of divi* 
<iQA." 

Solwi haa aUo referred to Ihe 
Siberiaa caploeioA le 1900 lo be due 
(o a eomet. The Tuoguika blaot 
haflied scienthu. Several theorin 
have beea advaaced lo inteqaret the 
iiwidem. A suieor. taxomei, Mack 
hole and aoij*maRer have boea 
thouphi to have precipitated the 
cataitrophe. Recently, a elajiahai 
been loade that tbe Teapuika 
holocaust waa caused by aa ill* 
Fated nuclear-propellid ship fniiB 
ui eiiua>tenv«rr(pl eivillratioal 

S.K. ClATV 

Drsfewe Octave Ij/bcnsofy 
tfeust 
OtrfihJlM4 



S«, TV anide eo McaMietke 
(5.JL. leae I9SIH ms eeceMM, 

The last part o( the article 
-^leder the hodag "SaA period Tec 
coMnceptioo"—laves laueb to be 
deaued. It u staled ttai ; 
succeu of Ihk (aaiunll leethQd 
dsprads not only on a high dcfree 
of moaiveiioo and of laeellipeM wi> 
demanding of the mecbaAitfm of 
oveluion but alio on a legular mew 
trual cycle and a rebebk mcaav of 
dating the tine of o«ulaiioa. AU 
(heee condition erediflkvliioeecaBi* 
pliah. or nea to eo a p*ah e ad. 
etpecieUy ia eur eouadry where 
»llirceacy is ivnpav and heace our 
inability to etplott ihu natural way of 
w Hiac c peica." 

la Patna wc have aboui 4.000 
wo me n foUowmg a natural method 
eoecsetfwOy. Mott of these woman 
arc from families ibal have a lotil 
income of Rt. 400 pee moMh or 
leu. Moil of tbr women ere illiietale. 
Their oaJy motrswioa it the fan 
tlw they do no) waal to have another 
baby jmi now Few. if any. have 
cm beard of ovulaiioa. Some have 
rvgalar cycles, some do eot. And yet 
our report fee iVIbtt half of I9M 
shoirt the fottowiag Agurea: 


TUM swasai vf ne* 
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on 


l^er IB the mne article (V 
foKoviiiig observation baa beeamade : 

“The eiaminaiioa of the vaginal' 
muCM caa give us aji JndicMioft 
about (he tune of the ovulation. If 
any reliable means can be found out 
to know the eiaci lime of ovulation, 
the sale period can be preeiwly 
determined". 

Wc pay no iiietuion lo ovulation 
m sucH If ovuluion oeeun, it well 
peneially occur sonia iinw during 
the mwcus day* So sve lurh oug 
acceptors (J) When mocus begins, 
abstmew* begins. (2) As loQg as 
there n mucui there should be 
abstinence; and (J) When mueut 
uopi absiiiwnce should continue 
for anoiher iVee diyi. 

TIwi simple rule it eaty te under* 
iteikd. Meiit cnuplM that have had 
l%« or mere children find ihat ihe 
abstinence h not tee dlActJt. Of 
sTHUK then are vome who prefer 
the piV. or vawciciny. or lubeuemy 
or abortion We raaSily admH ihel 
natural fkcnily planning u net for 
all B«i moM of our sccepton 
like > 1 . So much »o. that' when 
vomethiBg pon svrong and the wife 
becomes pregaant, she frequently 
telh the NFP teacher to drop m 
and see her once in a while during 
her coeftnement and to begin her 
regalsr vi>ri» ifler the hahy iv 
bem. 


Kanwar.may he interested to 
know 1 bet I he toluiions io some of 
hii probkma have been worked out 
and that there it an on>going pro* 
gramme embodying these solutions 
in Patna, not very far from whore 
he lives. 


E. VlNTI NT 0AH,4O«r«. S.J. 
Acftrc/ Femfly FfanttHtg 
Trc^g PfQtittmme 
•fjetwforion 
Sen/rrw. Paine iBJhef) 

SenWK RBPORTgH 
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lF/ASr<puAfiTeM. 

O PiJLC M^N 

Ikc jiMwt •*« MS isi^i And j lull 

nonh wi ^Iatv lOih And 


N iw mi>0R «Mi 7ih 41 

TM And iSc lull 
oil 2lM Al M t>i P M { S T 

The mi>iKi pASM.' ihnc dcfjec' 
ni>nhi vf lupiicf on Ui «Ik>«k 
iu<> lienee' nnfih «>i Sscutn as >hr 
very early lioun itf 2ad. three jaJ 
j ft»ir flfAtces Runh of Vemis on 
^ih «boui four de^rers nnnh ol 


iiM« depers eofib of Iwfnio' AOd 
i«c* dcfreev nunh N SAluin •«« 
19lh 

I hr lufur ttoceni hccoars nrM 
vmUc 4>ict ihc AC«> moo* dsy m 
in ihe rrohisf of 9 *h Is (he «eueni 
iwi of loAis. ihe WMM IV likely 
10 M vivibic one ds> Mflwi. 1 e . tM 
iMeemhrf ihh . 


The Bwon U U epoiK or fetibovt 
froni the M/lh. on >f<l tsd tjhin 
o« }<»(, and a( perigee or netmi 
10 u on iMh. 

ma ts ai rhe winior soUcice 

on2lB 

Tte pbwia 

Vfwta)’ (#vdld), a morning siar, 
nM» about an Ih>uc before lunnse 
dunni the lim Kilf of iKe moatlw 
Thereafter, it it toe near the <11 a 10 
be viiiUe. It i» i« vuperior «oi\juA<;* 
iion wdl> ihtiua on 9Ut. fi pai«#« 
«bovi $* Nonh of the nar Aniarev 
(J)*fiko) on ilth {i movea from 
Libre (TWs) to Sigitianui (Momo 
ihreugh Scorpio (Krnrk/ke) liv 
vivMal magnitude n about ^ h 
Vmm (^ukra), a momiitf vitr. 
n«A about two hogn before fun me 
duriflg the month ti parcel abdut 
0* North of the atar Aniairv 
(yyiMAdi on 25th It movm from 
Libfa(rvte 10 Scorpio {ymihkti\ 
liv ntuel mafnirude if about 4 
Mir* {Moofolai, vmble in the 
livemng vky. reb about too Kouf« 
afiec vun»ec during the Arii half of 
the nvoMh and about oae and a half 
rxvof' after it during ihe leiond helf 
ft movoa from Sagittanui 
10 Caprtoorn (AfeAerp) ||% «Kuaf 
magojtude is eboui +1 4 

JepKer t^dm^e/i), vifj Me 1 n the 
tnomiflg siv. rives about one and 
half boure after local midnight du 
riag the hr»l half of Ihe itioath and 
ahoei ri during ttc second half 
It IV in guadmiure vith the sun on 
t|a It IV la Viri»<Aenie) lK>isuat 
magnitude iv about ~i 5 

Salum iSaei 1. *ikiM( in Ihe morii' 
mg Uy. rnev about one and « hall 
houii after local mdught during thi* 
hfvi hall ol the month and at *t<out 
n during the vccond hUf It it in 
uuadmu/r wiih the »un on ti>i 
It rv in vineo iKomto) Us vivuai 
magnitude 11 about +1 Cl 

i y » « rif director, Positional As 
troodnsy Centre, India Metanroln* 
gnat Dqjit. New Aftpore, Calcutia 
■'noWA# 
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SoUf CBMy, colketed ud umd Is the thla wirtece 
la^en of the oc«ki, woskl ppodvce ohoul lo** mittt 
of deos power Is osc eecoi^. OTEC ii meest to 
tsp tbit immense cper g v 
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n«. I. A «|iMi iiw m i—I Mvfli W «v xn ftnt vt 


fluid. Tlie uk wuu li (Uik vftp^tk- 
fcduBdet pwtiAlvtDBiirabrredocus 
the preicun to j/30 motphen io 
AO enpaiWoT. Tbe oceoa lurfice 
tenpenam u Aflequite for thu 
purpose. Tbe low ptesMirt netm 
thus produced drives • turbute srtuch 
is oooBerted ;o en efecirieal leoenr 
tor. The spent staoiB d then eooM 
)o 4 coodenwr bp tlii cold wacci 
pumped from bdow. The obvious 
dilfeRAce frasi closed ejrcte is thu it 
this cycle the ccndswve k om ro> 
cydsd CDotmry to vhu k dons so 
(hs cAse of dosed eyek. thos dertvmfl 
(ho aome *epca c)ols’. Sioos Guide 
employed this method, it Is Abo 
known is Citude Cycie. ThocbO' 
dsnsue ua be used as desUoAted 
wAier If A siufAce condewer i» eeed. 
If I spny eondosser is used, the eoe* 
deesue can be miMd wirb the cDolinf 
utter And (be miUiim can be dis* 
chirged beek into the ocaiii. 

Both tbe closed open cycle 
syiteas bold proniee for eonaerciU 
ippliatiOM. However, note of 
dev slop Dent ofopen cycle tee hAoloiy 
IS less AdvAtced ibin tbu of 
eleeed eyUs. ARhough utipti le 
concept, the epee eyde sysiem ru 
quires emrenMly lhr|e terbmes ind 
lirps pipes bceewH ef the low pres> 
lurs. FuRhsrmore, degMilWn vc 
Aseded te remove ime daseolvcd ui 
ISA wAter end there will be large loeses 
of ettkiency. Sone aedifleeiions 
an lufiancd to avoid tbeee re* 
ouifemenu, but retainiog its iwn* 
plicaty and ether advAMagn. Oee 
sooh teehni^ue suggested by EmA 
I deck of NavaI ConsrrueiioA Bu* 
talion Center, Califorcia, U.Sj^. 
(197$), opentcA on (he pnecipk of 
the well'known tirJift parsp, Tbe 
air is nplued by the vApour ef ibe 
water itself He proposed (hr irud- 
duerion of the worm surhee 
waut tbrongh a restriction in the 
lower end of uvertleAl pipe. The 
^esuUhic cavttalioi Would p rov i d e 
Ihc necessary aucleetioo for the fov- 
maiioA of sream bubbles. wtiieK in a 
two jdase mlUore ia the vertieal 



pipe would prav4» the hsad 

(0 ekvnie the wtter wed above tl« 
eceeo serfbee. An advenu^ Of chn 
AppsoAch i« thu a< the hydreUre 
head IS peed need, a iQrdreahc ter* 
buieeus be used in place of gas tur* 
biae, iDbUad of bubbtei. aaoOur 
A pproetb fayoors fermauoa of a sea 
wAier ream, while yes aaosher uses 
wares sea water as A ewst. 

Oa she oclMT biad. the ckaed 
cycle qrsum re g ains •auaaiue heat 
eicbaaffw serfecBs to tmasfar large 
eemous of hsa ar ths low tesopera* 
(uic diUsnaces ttai am hemg ee* 
ploaed. The heU cscha mi r i (eve* 
ponwr andcosuleiRu) must tmasfer 
heal effecii^y. Biofoeliog end cor* 
rceioa ef (he heal eaehaagers affsets 
the p erfer man ce of heat Itansftr. 
Several biefbalieg ceaaler smsures 
an uider loweligaiioe, indadiag 
bcab —and clMial don* 
ing. It is to be aoled ihal Ifaa bio* 
roelna probleiD ■ niaiaMm in the 
epea cy^syitea siBcthereare ao 
heal traaslsr reqaireBcau ia the 
evapetaler. 

The essenlial nsfor conponau 

mi 


of an OTEC plant an : (I) an 
evapomior fwcM by warm ica 
wwer to chenfi ihe vtate of (he 
working flud ftom liquid to tui 
< 2 ) a turbine to coavert the thermal 
energy »und nt Ihe workmg fluid 
lUQ meclwnical energy lo drivtj 
0) M eketric gcAcraiorj (4) a cold 
water pipe and pumping syitem to 
upwcll Ibe cold deep water to feed 
Mto; (S) a eoodeitscr to liquefy the 
law pnisars pisi end (0) pumps le 
cifcukts the working fluid from 
coadsDser to evaporator and to 
pnsiunic (he liquid. 

Opireileeel fectvs 

As the ihernodyvAmic sfAcisney 
of the OTEC syitm is only e few 
per emir, enormous qaaetities of ire 
wAier most be peised through ihe 
pUm M ortnes enorgy. Smes the 
spmtsr is aviilaUe ta pleni)', the pro* 
cess is coosidered viaUs. Moreover, 
k may be possible lo capitAlice on 
the idM of a perperual "salirouniAln” 
pvi forward by H. Stommd, A.B. 
Arm, and D. BUAChard. (USA) In 
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1999 ; that ftiwe tha vucr ii 
eii)ur up or down ihrouil^ a fxpo 
iniarud vcRioaJly in the mo, tha 
water aent in im lo Sow in i ha dirao* 
tion or punpiitf withOBi addiiioaol 
effort or evaa after iha puopa ara 
put off. Thi» oecum bacauia of tha 
daniity ehanies (danahy baeomM 
lais Jfl tha caaa of rHini water and 
mota in the rave m caw) eauaed by 
tea water where haat dilfiaea iW 
limai faaler than uK. HeaceTer 
reaMnA of daiuity strwiftcaiton, 
water 0owt vertically ihrooih a 
ptpc forever m lha direction m 
which it WO' initiilly pumped. 

Themtal perturbation* could 
affeci the optimum parfemaace of 
the pkant. Porcaanple, mcirculation 
of warm or cold water efiuens 
into the warm water iolake could 
lower the taroperiture there, Tha 
plaai'i ouipui would be reduced a» 
(he power output it roughly propor- 
tronal to the aquare of the avaiUbk 
temperature difference. Suniiariy 
lizatioR of iheenal gridieat in oae 
location may covtraio tha poteotial 
resource available dowiutream do- 
peodiog upon bew therhtal efflueota 
are diwhargad. 


•i (MiM <!•# 


opte af deftwey 

Tlwre are two baaic optioM opaa 
for atitariag OTEC edacnyCal power 
lenaraMd ai taa. The ftrat opiroa is 
to truMmif tha elect rfciey to theehora 
through iabmariae rabiee. This ia 
poasiMa al sdas fairly does to (ba 
shore. Tha other eoaeept oavisagai 
raaaifaeturiag of eaa*fy*iuiattsbra 
products aboard the plaat. Tha peo* 


ducts oould ha such as aamonia, 
h^ogatt, ahmuaiUB, eUoriaa. 
magneeJiifa, ca/hoa diotida, media* 
Bol, ate. Soma of tha produets 
cnld provide IbrtiLaan aod fads 
or serve as a moaas to coovey ele^ 
irkily to dum. For exam^de, afr 
Boaia tan be prodvesd by using hy* 
A1V9.U goeimted from sea water 
through ekelrolyiii procesi ta con* 
htaaiion with oitro^ eiirscnd from 
(ha aiBosphere. And ammonia 
caa ba ragardod as a hydrogm carrier 
that may be aaeily irsnsporud. ttorrd 
aod (hen decomposod when waiUeO 
into hydrogen plus inert aitrogan. 
Hydrogaa caa ihaa ba combinsd with 
osygau ia fval cells lo pmduca elec* 
trtfsiy. The first option require* 
■ooriag and praeina positioning 
of the OTEC platform whereat the 
second opi loa dees nol. An advantage 
of the second option is that tho pr> 
duet* ooald be trauponad to the 
shore by ihips. Alio it could be 
punuad wherever adequate ihennal 
seurcai are available irrespective 
of tha proainily to the shore, 
liace underwater cabling in not 
required. 

Two imporiarit eenfa baneftti of 
OTEC plant are iha pfomeiloa of 
m fatnuai by enricbiag eurfhea 
eeiere by nutrients oontalnM ia water 
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froa bttow, 4i|d the pemi' 
biticy oC fncfa wvar (qJply. Anodwr 
usttfOTEC pontris u iluHuiuua 
ranoiog pluu tl tfopioU site* doM 
to htuxftB menu ts ie Juaa 
ftfld IftdoaeciS* 

1>|Mi ef plMtt 

Veriaw plstfora «Mfj|Braii0u 
hiV0 bwe conudmd for eomekmitl 
power pUoti, iadudifig ship tiiMfti 
end suboeniblss luehti ipir buoyt. 
Siam ihopfatfonn end bvit-ehepeil 
plijui hevetlieiriQpemruciu^eebowe 
iltf i«e surf^. (h^ ere likely le 
(huffed by wevee end tlerm. T>e 
(ubmenibk typee, where like ee ign 
befg moet of the iiructun* ve below 
the lurfeMi ere free frooi wevei end 
sioriu. Both the types ere oMer 
ileveloprwnc. The ehojce depeode 
i>e the site of the plent. coet dFeci»< 
veneei, eto. A key feacuii of the eeeee 
syiten of OTEC power plenu u the 
*eftlcel deployneat of cold witer 
p«pei (huBdredeefsieten long). Two 
epproechei heve been suggected for 
chii purpoee. One ii the floet eod 
Aip leebniqee where pipe is lowed 
le OT£C etation end flipped leto 
(KwrttoA. The other techerque which 
I' limilir to the driliing procodiMO 
1% to deploy pipe section by icetioo. 

Imlreonentil lu pict 

The operalioA of OTEC plmt 

iney modify the pbyiieel, biotogioj 

end chemieel chArBcterjWiet of Me 
envtroemeni. The thermal effluent 
iliielur^ of a plant eouU redocr the 
UcBpcriture of ite eneroomeoi that 
roald pouiMy alTcel (he local 
rniie, Howover, appropriale die' 
ohlr^ qfthetberaalefl1uA*«OBld 
hnH laapefttun decrease to a 
'OtaA fractlOQ of a degree cabrus. 
Ti IS OM yet certain bow far the large 
wale OTEC operftKwe wifl affha 
'he global tea furftcc and tublorface 
■nnperatuR If the themal aergy 
''catncM U the level of 10** 

'< Is roughly predicted that the 


ooan MirfaB taya »o^ be cooled 
by abool I* C.Keren naet be 
pci Bled otic that some meedipion 
fanve eeSbaied tha a 2*C drop 
la world aevage raipaaiorr would 
pracipitale a facia l rodaMe. If 
true, this would place an vppe lioM 
of o(m tfesnl MLTgy coatereioa 
at abeol HI* uuu ImL How e i er . 
tom ckiM (hat the hm (aba out 
of IIk nff&a water i* wgihriy 
faeuud by deort wa«u tolar ladia- 
tba MerertIwbate, ite twal r^ted 

m 


•t night from (he eea wrfwe into 
the atmosphere ii likely to be redu' 
ad. 

Another eavironnenlal harard 
involves the global [ncretM m CO9 
inthcttaotphere It has been epecu' 
laMl that OTEC operuiions would 
increaae atmorphertc CO| by h^ia* 
gmg cold CO|*rich water upwards 
to lower pressure avironment artd 
uHowmi It to es qy o into the atmos' 
phn. However, wother school 
ctaims that OTEC oper a tto a might 

acniNct RE^oaim , 



onhwicv tile nla ef CO^ ^kOfptioa 
a tlte fram the niCMpben m 
• teauU of asore ^MMynUceu 
taking pUcs in the pmcnes of more 
nucrtenig added to the surfact waten 
tbough (he dsiehirp of deep inter. 

Yet ether environfontai emcenie 
tQciude impia^inent and enirait' 
iMAl of biota, poMiWa diKbarge 
of biocides, corrouoB pnxWeotNd 
working fluids, irfihcial rwf. ims* 
lini and mipation impacts oa ibe 
maniu orpuutm*. These profalems 
can be controlled le a large eites 
by proper maAHfentent arM tacbn»> 
eal advaaceneat. 

Oa rha etnerhand, conpared to 
ocher conventional power pl«AU 
aa nuclear or fetiil fuel plajtft. OT£C 
does not e(br any potaotial haxard 
aa it predueei no radioactive wena 
and releasM so particulate maner 
oe obvioua poUutanis into aisto^ 
phen or ocaaiu, Henca OTCC 
laema alrtMC devoid of petancial 
advarta anvironmanial effects. 

Dat'ilanint prafravm 

A coniiderable amount of OT£C 
devalopmeM aeiiwtiaa ara potag 
onlnaavaral oeunirteallki tbeUSA. 
Prance, Japan, ate. For esasapla. 
US Ooverament budget for OTGC 
programme was 131 mlllioa doOan 
during thi fmat year I9?9. A SO 
kilowitc OTEC barge reeunled piiet 
plant went Into operation in Augast 
1979, near the island of Hawaii 
la iba Pacific Oeeta, The setiini 
up of a large number of OT£C 
power plonU for ecmmercial appit* 
cations will reouire capi¬ 


tal mseatimi. Hoa a eee. Aw 4 
M cwp gaadpoon. the pay twk 
tinafor aa OTBCpIaM seaaa Cmwv 
aMa ahngtayeax. la li^ia. boidae 
efaa himda ia Bay of BacaJ aad 
AiaWee Saa. wre favounbk siiea 
to€ 01 EC plaals are oa th» wf 
coast cf ladtf than the mem ooaat 
became the ma l ia i nii al shetT la 
wider oa the weal coea tbaa the aaat 
coast. Hon c e ei . aM muA aneation 
MOBS to be givca to the OTEC b 
IbIu. NooBMes, A is kearol 
Taml Nada Sues ElaeOieay Beard 
is iBd'ycahiag a feasibdiiy ffidy oa 
OTEC plaas oa Madras coast. 

Of all aoke eaarp opciw 
aov uader midy. OTEC k the oaly 
Oae that doea aet raquira thermal 
eticrgy storage becaua e cha oeeaa 
icaatf IS a taorage nwtmir. and 
eflbrs a bast load opiiea ia cealrMi 
to llio %iad pow or soUr pow 
plaals aaiptoytag iseiAnal eeUcctors 
aiaca ih* oeaaa ihanaal ddTareeica is 
a oenirain soumv «f enarp CaoliU' 
Hag coaiiaeoaa day atf aigM 
oparatioa. Each nwgaa'an of baew 
1^ eil dentmd electricny for e^idi 
OTEC pow can be subeiauaed ii 
oocmim to aboei CD bem^ of 
mI per day. Becauae of the tncirinti 
of ibe worid ocean thermal source 
<:S*Nlo 25* S). It Bay be avail* 
able to Btany islands and deiutopiQg 
countries. Fot inhabned tilaadi la 
the woffd Oceana. OTEC appears 
10 be a boon, fee away of tbemdo not 
generaie eketricity for want of 
sources. The greafeit ndnAlage of 
OTEC plaats is ihal tcdaucal bteak- 
thrpv^ are aM needed le badd 
aad opevite chesa aad thaJ OTEC 


FOR HER (Cewtewed frm pegr 741) 


preserviog iKa irairienti in vegetables 
it fo steam them (and coasume 
them immediatety afterwards). Sim^ 
larly nee it best cooked by stearo' 
log with jan (he rcQQcred amouM of 


water. The gnantity of walw used 
for aashiog the rka should also be 
the nmiiaoiB poBhlo lea the mia* 
erali aad ntaainis sach as the B 
vhamiaa (thamiaa aad aieotiaic 
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caa be iapkeecud *with the aT4tl> 
ahk teehaology and loaurlals. The 
eustiag offkhon lecboMoiy in the 
field of ed eapfonJieo serves as a 
steppidg Booe to OTEC develop 
Bieai.' 

la a global situation where eon* 
vcacioiaJ eaergy reserves are deple- 
liag nad the cost is skyrocketiag, 
ocean thermal energy provides a 
pofeMtal altemKive as an econoniK 
ealy ajiraoiive. least polluing and 
l a a e w a h k source of energy. )i ii 
hoped that oeeaa thermal power 
will be available by the lum of 
ihri ceMury 10 supplement the 
esistiog peemt supplies and will 
help la nteading the life of non* 
reaewabla fed loureea. 
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Merck Acetic Acid 

the reliable friend 
in your ^ 

cholesterol \F: 

estimation. j}'; 
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that cholesMtol is taboo 
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Make your own Starfinder 

BIMAX BASU 

Udag ibie tlmple devieei y«o c«a «pot asy atar or 
plao«t Id theaky 


f N our b«n«i A GaMo t» Star* 
* wtufebf C&A., /Afwary*Dc(am' 
bar 1979), r««dan wan liven aimate 
boui Upe on toctuai san, 

eoMteUtUona and ptaiut* inttaa oida 

tky with the uMd eye. K«e we 
all you hew to make e ample 
by whack you eaa queUy locate any 
Met or planet xunply by tuniBi two 
diali and thes lookiai throuib a 
apeeally defined aijhi. The 4evm 
can be eaaily eoiutrueted uaiai Ms 
and rioees of plywood, carboard. 
woedbloelii and a latall paco of 
weedan dowel, 

The werkjnl priadple ofthe Siat- 
finder ti umpia. Tl a based on Uia 
fhci that tbe pesiuoas ot scan and 
rouiaUatiofls ta the night shy at 
any panjcular hour on aay specific 
due i» always tha same rcaaoVen 


of tha ymi. For esajaple. if you find 
eta uai AJpfaem m coausilartcia of 
jN^nn (m S.M. Aag. 1919. p. $T4) 
nvrrhiad al 9 p.B. on I9ih Novea* 
bs this ym. a «dl bo so avery 
yoar aa 9 pM. on ISih NovoDhae. 

Tlie laccad gnidiaa priadple 
tee IS ih» stow ton steady w^awd 
^ B os na eni* of the ftmiirilatipni 
night after night. Every night the 
start and condcdaiwcu nae in the 
east four nunutes eadice lhan on the 
previo u s nighl. This awnaa that tMy 
'gain' i houn m a Boalh Over a 
ymf. Ike gam n a reM 1* beers so 
cte tha contadUboa paoem on 
any oight hec o an t the tame al the 
and of the yenr. The thud po*d to 
reesaiate hare » that m an hour 
the conMkaiien pniierp mcfm ooM* 
ward by |5*. 


AO iheae (actors are into 
a cco un t in dedgning this liaplB 
Ssarfcdcr. Eisealially it coosieu of 
two diali one of which wo may 
enS the Right AscensioD dial (Pig. 
2) and ifae otte the DedJnatk» dial 
(Fig. iy Along the oaler rim of (he 
RA dial are oarbed dates along with 
Bontb of tha year. Next to month 
•ak is anoths cude which shows 
Right AscMUon vdues ftent Oh 
Ob to Z3h 50 q. Each hour division 
k Osnte subdivided into lO-ntnute 
Mgmetu. Ike imponani point to 
note boro is that the Ob On mafk 
of (he RA senie falk iust below the 
dace Septemhnr 21 marked on (ha 
ouwnnow •sale 

The RA dial it fijied oa a board 
which has • seeucinular send mark* 
mg the ’local tune* fron d p.m. to 
d am (Fig. 1), Mounted at the e«dra 
of the RA dial ii an vpri|ht braeket 
which heldi the Detiiaatroii dial and 
tbe starsighi. The Deelmalm dial it 
a simple teniciroulnr seals marked la 
degrees as shows In Fig. ). When 
the Declination dal is set ai 0* ths 
starsiihi poinia eaactly to the eeiaitial 
eouater. 




Thp iMOfflbly of Ite Surtadrf ii 
shown 10 deuiJ la Fi^ *. Tbe RA 
diaj 4 jjMd 10 t bua ho<u< Md ai 
4A antle with th» hori»nal «qoal lo 
90*{Biaiu iteloUiudtof tWplac* of 
US9 (TaUo I). Os a* taa boort » 
mtikoA a lioa which ahould b* 
aJj^aed Ma tfee aorth-aoiUh direc- 
iiOA bofbn viaf tha muvo^ 
The staniflLt u dtBd at tht ad 
of a kug tabe or WDoda do««l to 
claar the bate of ^ (aetnnseat, 
(TUa la a^amuy ftr viowiot ilva 
amr tha ovitL) 
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The An' «t«p le us<np the sur* fenniAf tlw b«w «f (he iMnineM fadun St«Ad«ttf Timi (ISl i if >oti 
Acider i» 10 ali^K the iK<intrnenl wrfh (Fif,4) koowyoui tungiiwd: Rcmentbi/ihei 

Ihe irue iicnl)*»ouih diwi'OA Jor OMcyou hA*e m< ibe St^rtuNlCT the 1ST is b*scd nn lon^tudc H2 *i b 
(hi8 a mt^BMic eooiphAs will be m a true nniih inafh dncDon eed This mceas clui tor any pl<isc s^^th 

required The itan (hint ra tomihe eet its iMMade eagle eemdly, you loaiitude S3 ) F the lr>s4l unis wiM 

lATitude ancle egrrmt) For thu a m go abe^ wKli fiadiQg aay <tv be the wnsc us ihe i^r But loi 

e'oodea wedge i* rhe tirnpkQ lo uae Stfl before you caa do (bei yoo wiU pieces east or i«osi of luogiiuUc 

Make a wedfie with a baee arude ^ co rce u ’loeal tme' of your 42 5*E. a uktcuioh will have iii he 

equal lo 90 ^ ming« ihe laiiivde o< ptace. t«eae« tbr eorferap of Ihe made lo |ec ihr loul tints 
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of comciton facTcirt for irnfwaani 
to*u is pvcn in T4bi9 ). 

Now you can go nlMil wnh the 
ml 0 |>erv>oti Set the cLaie on Ihe 
outer Male r>r RA diftt aotiut Uie 
local riroe cslcelnied from the 
|$T) marked on ihe wmieirciilar 
Mie. Now tl» inner scale of RA 
dial wiH ahow the Right Ascensiotu 
of «lan IB Ihe »V:> in their correci 
oriealalioa for that (larlKular time 
and <Ure To locate any paAn-ular 
fia* (ee idanatl you have aimpiy to 
lud gut lit RA and Declinaiiun 
|CHe/ra«ed oe page ‘ 16 ) 

TaWe 4. Maaa eooNItwle^ of 
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Table CoorditatM ef ao** 


Ofitii 


AtWfemeeeOalay 
Hya0«* eliOHr 

OrloB Naiyiia |M42j 

PtiadM siMier (M45i 
Hreaww <h»u»* iMaai 


The correeiion factor caa be 
calculated wily becauae it is kiwwB 
ibat (J* of loaptude u equivalent 
io 1 hour, or 60 "''*■**^1 of law 
Thi» neana that each debtee of 
bagiiude is eqoivaleiit of 4 miiniiB 
of time To ftad ibe lool tiM at 
your piwo you have simply to add 
(if you are wfl of S2.5*E] or nS 
tiacl (if yon are west of & 2 . 4 *C) (he 


rc^uisile nuBbci of mieeao to or 
fnmi Ibr depending upon your 
lonchode. For aiaiaiik . if yoa are 
ia Mta (loag. TTE). to had your 
)oal time you have to uistfon 
(S3.$* 7^x49-22 am. to (he 1ST. 
For CaMa <1 ob» ttrt) the faaor 
is (St -S2.SI X 4«S M . (hal s. 
you will teve to add 22 muuils to 
()w 1ST lo pt ih» baal tune. A list 
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SClRNCe WetTER 




A. K. BAN BRIBE 
S. K. SRIVASTAVA 


Tb» we of flaoreoeeAt Z*eaf mcffomotry fai the field ef 
cheoiteal oeelfeU bw noDlmd odvmntaget over tbe 
taavTiirianil wet^bemioel nerhode. It ia e coovafiaM, 
■oa dewracUoe» more •ceurete, mere ecoMflik end lew 
time eooeomiBg teclmique 


lod" and esui ligta Thi» ■ MCbiKj 
toi itc doncMrattf ^a^aijMi pto- 
dueed dae lo abMrpctOB of X>ny 
t wiy lathawielu, ih0«lMfMcn»> 
iw redMiwe hmpcndo )e«e a vew- 


The sisriwu&m of «mitaion of 
duoncsat fifbiuion can be npliin- 
ed on the bean of Dohr concopf of 
•Ionic Rruetviro Whmahiahoneriy 
phofon u tbtorbed by tA 


FLUORESCENT X-RADIATION 

AS AN 

ANALYTICAL TOOL 



U 


T he win of uiilivar riuoftirait 
X>T^ for qualiutive aad 
(•iiv* uuly«i& of uunplM began to 
lalu shape eian 192}, wtdi ihe 
ptotuerin^ work of C Voa Hevtey 
and D CoiKT li wu known thu the 
cbaraaerisijc X-(«y spectra of the 
dammik la a sample could be nci* 
led by a MiAcwniJy encrgmte pn- 
mary X*rty beam, aad that ibne 
saeondt/y or fluorcKMt spacira 
could be used to idatrify the eknanik 
preeani in a sample but the exir^ 
rnely le« tateasrty of the fluomcev 
iiyt rvktnetedit* uia|c u anauIyiM 
i4l tool So for about ibny years, 
enulyvis by X«ray BuemeoMa spec* 
iiumetry w»s known as a petemtally 
pcwerful bu( react vnirs* n*. 
thod 

The la'll three deeadrv has* keen 
Ijcei advancos le fluoenceace 
techruilriy particularly in ite applM 
tfaiivns n( the naedv of iitduelry 

htore intense prinvary X*ray>. mure 
sontitivt detectors end fnaUy tin 
proved optics luv^ added to venal*' 
lity of the inslfument end made 
nitalytis by this muthnd ^onoewaUy 
vjaMe especially in meuHwrg«al 
industfyi a fluorescent X4V >9*^' 
fromeier can be operated csmiiavou* 
kly for thousands of houn The spes- 
Irum of 4fkaly>is range* from a(o- 
mic number 12 ^mainoMucn) to «« 
high as iiomH. number 96 (cunum) 
Thr samples arc noroiaJly isM dmtio* 
yed or aTected by ih* analyais and 
very srnaU spesimans can he handled 
succeskfullv 

Ihe pheaoeiinoa af X^ray fluen- 
ecertce 

Certain salt* of metal* when 
subfected 10 X>radiaijon are "actrva- 


knglXkolongikai itfalk within (he 
vAibk ranpr la the caoe of banum 
pULmecyaaide nr cakium lanrstate, 
thr light (hifs prodnad is greun 
Ziae MhcaK and eakium Miphtde 
fluomu b'ue (In trae HuOfCMK* 
lha aliaoeprioa and emnaion take 
ptaee m a shofi but meatarablc inae. 
of the order of sneroMconds) 
FhMHVneeBce n not, however, eon* 
fined lo i~tiTlm(1h- of eisrble light 
It can be ob se rved m thr form of 
fc nx e tce ai X*r^ as well 


•lem, an eiecirua may be eyssktl 
from OM of Its inner khelli, wy Trvm 
the K'shdl The «uavum ol atsergy 
of Oecrtinf radjaiion nmsT ruaed 
(ho caergy required to dislodge 
K-dertron The vacant space of thr 
eketron is then inunediaiely filled 
by an deciron jumping from (he 
outer shell Inthistrinsition i photon 
IS (milled Ihc characirnsLC K 
radaTiofi of Uk etemenl is emitted 
when M L or M rietcron replKCv 
Ihe one dislodged (Pig I) As Uus 
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lenfib ihAft Ihe VKilinf ndwiM. 

il i> e4U«l floorekcmt 

So wa s« lAii X-rvf iuomtatm 
It due to eJecerenx trusitim 
from oufor iheffi to itmer iMk eftu* 
ledfc^ tbe Absorption of hi^ enoriv 
X*r»y pltDiois Siam omA trMsil>oo 
IS dissTcw And cWecienUK. the 
enorgy or of ifw ndn- 

I'OA ]r«> be used *\ unique mttus 
of cfurecieruiAd tJM elefiteni m the 
mieriAl TAo ffuoitMeM X*rtys 
penerwed a xmpk providt an 
enequivosAJ idennfkeiioe e< ihe 
elemenis prwiw m it Their utfenaii) 
meMurcrnenl «i«n an indcA of the 
omniitit of e«ch rlenieni prONOQt 

Miftr* effect 

OuAistitUive aiulysiN of * sotnple 
Ik node possible by Iho propvfliOM 

lity of fluoAwnu lUmsmes to 

ooncetU rollon Hot^see, the recor¬ 
ded cnunsity of (he emitted 

f^om • (dmpio depesd s on the resini 
maun] desipa and openijiii cor4> 
iioat 4s well 4« on sampJe com 
poeiuofv The analysis of a mulii* 
compoiMU system, such as an allo). 
IS ooaplKased by the fact ibai (be 
fiuocMCoU iBonsijy of aay owal^ 
meat dedends not onlv cm own 


eoACMAfWien but ebo oa iha con* 
CMirtiiOA of (he etlier elemeatt 
presoai This is tenaad as ’Mauis 
effen’ It occurs due to evredoM it 
aheorpooa by the sampk of the 
■Midml X>r»ys baem aad iuotetian 


X*fey penerkfed in ihc sAopk Thi 
eanaiiona m ebcorptien are povcinal 
by (he somposiTiOfl of ihe vmple 
Copper pad iron m ihekcmvtoeei* 
men provide 4 cIasms etampla of 
ffatni efieci This is iMustraiad ift 
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snesTF vppnaTce 



MgrATieai eciecK couvret 
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Ft|. 2. H«fe. iht •^rpciofi CMiW 
eiMi (which u • nuttur* of ibtor^ 
Itot) of iMfi hM bon plocied cjunw 
w*v»ln|Ui The tbecrptloe edfi 
(i.e, (tu w^veleitfih V wtiich obeorp’ 
uon is mftxivttffl) of fe u « I 739 
X And (he K« omjwM Nm of Cb 
l» V l.$97 I The i.il7 Aceppor 
fodhotm, eeowrioi ow ihe etert 
wAvelenfih eido of the Fc obeof^ 
mu edae, •* uronpljr obeoited irj 

To. ThN obiorM rMiMton ticKoi 
ond further enhenen the chancurie* 
(k r^ttiioA of Fo ovor flat acw** 
ted by the pnmofy ouiiiai beom If 
Mn ntther ihtiv Cu eeeaiM with 
Pe, the interiftion flTecU on oweh 
ieii pronnuncvd. The Ma Kw Iiao 
occurs At 3 09R A. on the 1 oa| waw- 
lenirt) eke o( the fo abeorptko od|e, 
ami therefore •$ not stronily atnor* 
bed Similerly, the Fe Ka ]iao st 
1.932 X« oa the looi eenilanifi 
side of the Ma abeocptioa idpe ot 
1.193 A* dooA not enhance Ma. 

Ceemfiot Cec aavk cCea 

A Bumbor of methodi we now 
teiilabJe to conpeaMte for this 
latenotomenl effect. The dcpn o( 
siUubrLty of a method h iud|ed 
ACGordina to the probtem to bo dealt 


with. The opmaMm laoltad are 
ddaiwa. mamal stwdardt ood » 
wfnal icndardt. The outhaee of the 
ddCeeoM p* ™*—*-* ** am p«oa Mo*- 
la ddeiioa lochnrqtie. the who* 
taae* (0 be Mafywd ie dimed ia high 
reiio with • labttaaee whkh ie reieth 
traneparear lo X^ray such at 
eaebon. bthraia cachoaatc. boraie 
pUw and OAideo of tba low atoaa 
auaber motoh. The defroi of dia< 
tto* ra^oind lo aeaHtane or etoi* 
AAie imraert OB can ho rraktilend by 
the aee of aheoepina foaumli of 
tia tpcsMe aaieeial. or «l can bo 
draerveed by capee ipi e m . Tba 
enaraaJ Madards aelM i» baoed 
oa the aca of a aeiaber of le ft remr 
Mandaide whkh rtoorty iiMlMo 
(he fvwtie coatpeedioM 10 bo aaaly* 
eed. A eet of caUeatBOa carw it 
oftea tae^ifbl for iUa perpo*. la 
eaio of iaetnia l Mtodaide. o fend 
rU/o of a added elvem ia a MBfde 
jcrveeto rrunpama ior the ialcr' 
actooa. To oea mia e the mrn effatt, 
thiA Ub fhai^ baa tfco bate 
mad by nay wortan. 



A diA^asofabaeiefliioreeeedee 
•oalym Bail ie ehown m Fig.}. 


The ttrpH ia the X^ tuba ii aeo* 

ahy tnfftm beoaute «f ila ah»n 

..>|ib inil frtTfiriinila|1j ii||i 

eieiifr of hi X4ay tptotrom 
BaisvoftM»«b9^kV). TIhXk^ 
hma prodoeee the chvaeteeMic 
X-nv ipaeum of the oleeaam piCKW 
ta enn^. Tba flwo ft ec ayt X-fiy are 
pa ei ed ibroach n coOiiasor. aad the 
amriy paMSel bona of potychr^ 
natic radiaiioa icrtkee an analyeai 
eiyeul, no oyaal aeti le a ihro^ 
dia eai iona l diffrirooB patiag oM. 
by proper pourioarni. mleclt oacb 
of the radrridiial radwions el a 
tpecidc a^k m iccordaKe 

wnh the wAkaown dnfs 
oqtiBiioa, 3,d Siol tU, where 

d ■ the iaiiopfaper ipadni 
tba AMh^ihl ciyeul. # da pra* 
tinp an||c of inerdenee end a ibe 
order of reflaaioe. Loe^ wawlea* 
|ibs are dieprTvd to tujhrr anplet 
the thoner wnv^enfiM art 
drtpereed to tmaller aidlei. The 
laMahy of laoreicofu radwteB i\ 
•eaiarad wnh a Ooiper counter or 
KMdiUfUoii ooontar, tb pMlike 
of which can b» aeenraiely read oa e 
gcedcpaie i ri c tee)e . Thtoutpvi of the 
Oitper coaMer it fed inio a ttn^ 
chan roeerdor far normij dueliia* 
tfve cr awaniitairvo onalywt, or lali^ 
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* ecunt i^pikter when Mirme peee^ 
sMiUfequiro4 SimMiuneowtnIy* 
sU of 24 efementk ev be mede bjr 
niMfu of n*uHicheenel recorOwif 
ijritem Here the difFrectini ersr>u) 
novH Agtomuiully from O' to 
V while ihw deiectiAf lytxm nem 
ilfluiltaneoMl)’ from fl le IIO' io 
Oeieei the siidre rMti/t of elemental 

Teetafqee 

The umple IV (he X*niy rHorea* 
ceDce can be liquid, powder or «clid. 
Powdered sampleii an made ini» peD* 
et> with bork acid b> compnwio^ 
Tho pellet it then placed /o iha saiiw 
r^e holder. Metals and alloyt are 
uwd ai'such 

For qutBtt(4ii«c analysn. the 
speeeropomomeier i» wiai atpeciOc 
corTwiponjin^ to ih» ak/ ecot 
to be analytod. Pw each uleteenl (he 
aepkia determieed from tl« wa«wtea 
|(h of ftaomcaw X-mdiatio« led 
(twhia'af the dHTreeiivv erTRtl. 
Tlie jMenny of the mdiabon k 


tecuraiHr ma a turad wnb a Geiper 
GOuaiCT. Siaadatd tampka of Laowt 
chemical cempeaitiAa. kundar W 
ihoie to be aoalyied, are prepand 
le ebtam (be caliVwioa comet. A 
lypMel (hioee tf eace aailyut chan 
of aa afominnim alloy n ihowa ie 
fi$.4 aad a cabbraiiee cum for 
the daueiiinanon of copper m thia 
aBey u ihown m Fip. 5. 

S e^ihy 

The eaewlhny of X*i«y kieraa' 
cenee appfaad to •anoot MbtlarB* 
It tepbly dapeadera epee Ihe oatrii 
aad atwre of (te tki a m l maaeorcd 
therein Ofcn By . cha mieio eily 
varm directly with atoovc nnadirf 
of (ha akiBeoi aad maenely with 
tha Momie aamber of (he maliu w 
which n ft iMuieA. For etampla. 
JO parts per miUiea or tfoaoa readily 
bo d eiacm d ia caftMce or hydiiKai 
bets, aheii a ii m a matria of hitter 
afomk aiMtar. wh as iHaeieini 
which ia more a toerbia p .twaiBBait> 
viiy f lowered by atea two ordmi 


of Btapiutade. The aamiiiviiy depeadi 
abo Ob tha atomic luusb? of (ha 
aJemeot tc be deecetad. The fiuor^ 
oaf yidd decreaws wjib aiosUe 
number. To ilUuiraie, (ho fiuomcenl 
yjeU of iron (24) it about three timm 
that of calc/ui (20). Thii, with (ha 
proparry of beiap owre caaily abtor* 
bed, lowwn the abaduta teruilivHy 
for alciaa to a le«el contjdaiiUy 
balow (b«i for iroa la otetl 
luhcl a aeet. 


Tha ran|B of appliealioo of 
doerpeeml X*fey it vary wjde. It 
hai beea SBceeitfully ai^lied la puay 
ipharei. Metal mdutlnet have been 
ia tha forefront of tho develop- 
msM aad apnlicatioru of 
X*ray ftiorettanee. Analytic of 
all metal alleye, both fhnoiii andnen* 
ferrovi, can he done for maior of 
ffliaor concentraiiora of elemenit 
with precuiodk a» pood at or befler 
than ihoae obtained by oonvantionaJ 
chanuear tueihodi, but at a fyeeiien 
of coat in lime and efforr. X-ray 
fluomaence ha*- been pameularly 
uaeful ia ihc imalyMk el rare earth 
minerab MiefO|ram quaatairt of 
etomerwt like cinv, vuiadtun, iron, 
OKbsl, ett.. can be detccM by thu 
technique 

The ttudy of compMiiiom of 
dynamic lyateiriv by Avnrowance 
levhniquc Kav been nof Ibclaa* 
*lin|. The evaluuioo of Ihe different 
(peciet chanpe wilh tiae, such at 
the rate of diuoluiion of sojids in 
tolidt or tolidi in liquids (for nam* 
p(e, CuSO«in water), rate of mitia| 
of I*qv4i. mie of precipitation from 
tohaion, diinisioo of meitls durina 
phase (raotTormatioii. rats of corro- 
eiofi of (urfbees, etc., can easily be 
made by ihif Kchniquo. 

Fhiormceot X*rey speciroecopy 
bas cever a J advtstapes over (he wet* 
chemical analyies. h it mere evono* 
oxiGa] m the mdustml held, espccw 
ally A meullargy. It meets the tivwe 
(CoHrmerd onpope *d/) 
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I. 8 m PIf. 2. 

1 Th£ fact ilMiRMiaM not 

Mf>M(«iiy Mififi iadicMMikM 
1 h» ausib«r of onn^ m tbs 
bwk«t«« o4d. fot of binriM thM 
ccftdjtion cMitot bo HJiafiaL 
Tbo sdulioaift Miily obUiMd by 
vforkfDf bMkward». BefoM Ml* 
live to tbo ilurd eaHooer Raau 
lud Mvm ortfigM Ml: beforo 
tdliog 10 ibo Mcofld ctutosor ho 
bod fUUn Ml: Md befbmoUfnf 
CO the 8 m ho tad chirtyooe Ml 
So (he number of oruoffc orW 
(innlly in Ao bn«kn ms 1 ) 

9 Tta only four mumben in the 
run^ 19)0 lo 1970 wlueh »bM 
divided by i |i*e upside-down 



r^t 

iwo*n w« I9S. 1936. 1936. 
tad 1962; Che rnMdMid •■a* 
bm 996. 696. 696 tad 116. 
Of iMm only tta 166 

whna dnidM by 6 « ^'■■a 

nuabM Jl wboee iwMMl b IS. 


now look ihrotah (he si|hi. If you 


fio MdlUnd hOQM 
8 1962. 

4, CM X tad y ihe auabev of 
etMip* tneeived by Rbhtt tod 
Ash napeetiiMy. Tb» eon- 
dlckm of tta probtaa' eutblish 
(be foBowind eduttioiu ; 


STARFINDBR (Cewtaird/rMe W 

vtltai (ntn Table 2. and eec (he iwo cotetedtiione you emy toed «p m 
pointen aeeordinlly MdbM (he PA Table ) ita RA tad Deriwuiioa 
tfrl DeeUnbtMn dith. You wiO tat taltm foe the peenMaeai coostellf 
(he ruquired tier oe plnaot if you iioat 


1+4* 


- ^«y • CD 


Yoo oity eui out Ihe RA tod 


trn iolerebted only m loctMof (he Oeeliattwa dial pttiecai fraoi the 


xi-y 4* 100 .. < 2 ) 

E 4 . (I) OB «l^)UficatioB 
I6x4-9y. Solviao (hie with 

E4. (2) 91VM ziaM tad yB *64 
So. Rohit and Amil roeatved 
mpeeiively 36 tnd 64 eumps 
from (heir unele. 


fOidn of 5 .R. and ynne ibeoi on 
toy tard board or plywood Tta' 
wiU itve you « lot of (rouble. But 
reseoeber. (he accuracy of your 
itnniaMi will depend on your 
workstakhip! 


BRILLIANT’S GEMS WHO HADE IT 
TO THE TOP IH IITJEE 1980 

ABOUT 200 MXtt OF 
BRUIANTS CANDIDATES 
WERE OEaARED 
SUCCESSFUL«HTOEE’BO 


BRUJAIVrS B MONTH 
TOSTAl COURSE 
. FORIT-JEETI 
mOM ht DEC ^0 


ENROUMVa UPTO 
16 tfi DEC 1990 
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The strange case of N^rays 


D o you knew whe 4ncovcn4 
K«niy»? Ydft wx teb tU u« 
time la’tb world to flad it egc. 
tad hundred per cent future M 

lutnnwedt Not that nohody diw 
covered N«t«ye, tad they rained 
down froai the ekv to becem a 
part tad pareel of eeieoee. ta fM. 
N4ty» thOTudvee have tot beea 
diieoveredt Ooe can ewt>y eall cbem 
"tio-W, Thaa. »hac ta thu 
hsUaballoe about? The caie of die* 
eevery of N*rayi I| uaiqut id the 
hiitory of ecieaa. Por a tine It 
took the world for a nde, aitf 
m’eotualiy faded out iato obluvioa. 
Sueh a miMrabk failure it wie 
that evea in the tiietoty ofwieace 
it did oot appear as a Jeeaoa to 
future diieoveren m it eufht to 
have. 

In 190}. a few yean aAer tb 
diicovery of X*nyi by W. K, Roeab 
sen. a dictinfuidied phyvcut fUnd 
Btondlot decided to —«■*«>* wbeilier 
X*rayi were a wave or a icreaiB of 
pantelei ae per the deioand of the 
time, Hoadlot «m» not a well 
knowA craekpct but a penon raesfa 
'overad jn Ui 5ey, Ke ww a Pro¬ 
fessor of Physcs at the Univereity 
o( Naoey. Frenee, and also a sea- 
her of the Preo^ Aeadeny of 
ScKocoe. For ibe eaaouoatioa 


thee X^nya were a wave or panidda 
the lueifcrd njonmeot wee to paee 
X'fiyi either benecm two eharfod 
ptatea Of throeih a apark*^ bet* 
weoa two ek w rod n whieb eouM bo 
orte pi ed at bay aaale. If ih» X*rtys 
were a Mnaia ot imnidee th^ 
wouU be deSecied or anreoad by 
the pletes. Oa the other kaad, if 
(he X'fliyt waee wm. the ipork 
becweea the Blgtrciii woaM 
briffeeio up 00 a parbcakr eoeata* 
tioa. la oabr words, becaiao of 
pelaniaiioo of X*niya. a cootpo* 
osM of X-f«r wavee «o«M laecaaM 
(he bei^coeee of the speet betw sea 
the (tetfote, 

Whm Peof. BtomSot pMp4 X- 
rays theoa^ the spark-pip. the 
•park mdeed bn^Meaed ap at a 
partmdar nmoiefina of the etecte^ 
ds. la ikort, h was (htf X> 

nyt aro wavea. Now coaia ths ’ 
40 iMal part oftheeaperemeot. Por 
itoscaf whicb are yel aaioowo. 
Prof. Steodka saw (he bnghleoed 
ap spark (hroeph a ^uutz prsm 
To his creel sarpriee he foaad (bat 
the prisiB had bat the iaeoaHag 
nya, whieb was c o aieai y (o (be 
properties of X^ayi. X-n^s pas 
easily tteoo|h a qaam peisB aad 
so tlwea was ao ganrwia of tbetr 
bcBdin^ &> dp ohfw ae 


tlmt soma saw Hsd of ray* 
were paade^ throuch the qsartz 
prkA. AfiBc takir^ all pnaai^ 
tioaa that Eyof. Plondka was capa¬ 
ble of to rMDOve any lourees of 
MTOf, when the rasuJu were found 
coaaineai. he declared to the world 
that be bad discovoml e new kind 
of rays. He called thm "N-rays", 
where N flood for Ntacy of the 
Uananity of Nancy. His paper on 
(ha ducovary promptly appetnd in 
the iw uf (he Fiaafie's prolictous 
joansel feeder mdw. 

All over the wwld vioiUisti 
fretted the discovery. Sene befaa 
preparastoas imawliately to pro* 
duee N-rays themselvos: othsn, «*• 
psiaOy PioBcb leicntins and Blond* 
(e(‘i colleafuas. weat on to itudy 
K-rayi la non dttaik. In that very 
year of diwevofy three more (mpen 
OK N*fBys appeared in (he aforp* 
iMBijoaid jouraal. In the n«at year 
about M nore paper* cinne aew 
fbets aad Acuree oa the new rayi 
■ppearad in the jovraal. Awl not 
Mly phyuciCt.discovaTad new thin^ 
about ifae raj* but abo phyiioio|liia 
ttd peyeboiofiro sach I'vinf tbe 
beat pcasiUe ways to eaploil the 
new rays la (he eerviee of the man* 
ku^ h was found ihai N*rays oouki 
easily pace throufb wood, papjr. 
mica, paper, paraffie. tJun sheets 
of iron, tin, silver andpold' Waur 
and rouk salt were, however, found 
•0 Mock the rays. 0*i bureor. Neroit 
^ower, haled peces of rron and 
silver won found to emit interne 
N-rays tad so wtte adopted aa 
sources in vatioui expcniiaente, Leu- 
lei aad prisres of aluminium were 
also made to focus or bend (ha 
N*rayi for variom experunents. 

A dir was created wlwa Au^iii* 
tiB Charpeniier, a ooUeaave of 
Prof. Bioodict. dBCOvered that N* 
riy* wwro also produced in aatum 
Besides (be sun it was cUiimd 
thtt huan bo(^, especially nerves 
and mstdea. produced Nvaye* the 
restt( of which wns that louy 
medkal appUtmtioos of the rays 
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W 0 re diiMvsrc^. Aiu)iK«r inumriBf 
devdepment, wh«H oftas ueoifr 
pftfuea tnj |ra»i dikccywy, w^kChi 
daim made by lenyolherieiaMcftu 
ftt (he priority of the dacovwy. 
Oce Mantlet vont on to elbia (hat 
he had 4ieeov«f«l N«rty» ftevea 
yearn Won Prof. Bleadtoi t Beitdea. 
in 1904. iho Freach Academy of 
SclMcei beitevred oaFrof Blowlioc 
the preatifiou Pr/x Lfcontt Award 
of M»000 ^incs. It II believed (hai 
(he Ant draft of the eiraiion of the 
Award read that FroT. fUotadlot had 
been fiven the Award for (ha dnc» 
vecy 9i N*rayi. At ihe elevenih hour, 
however, the Award wa^ giwa le 
him for hjt toial contnbuttoaa to 
phyiical Miencee. Perhaps, the la* 
abtltiy of scientists oidMde Praace (o 
foaerete N>ray% had by Ihal iiaic 
reached the can of Ihe Aeadeny 
membert. 

One of the emifteat ^tytkiiU 
who had tried umucceufully u> 
produce N*ray< in hi» laboratory 
was R.W. Wood, a Pror<aaor of 
Physics at the lohtt Hopkiiu Uai- 
versily, U.$.A. Aa noort oa o^m 
and spcRtoscopy, he was abo r^ 
uewoed as a aotonous prankster 
and perpeuiaior of hoaiea. Ap«n 
from his dealie^ with tbo super* 
aatural tUnp. he ooce also created 


a fake photo of a UP.O. WWi mai9 
eauaaai tci eai ie ti la fioglaad. (Be 
U.SA. aad tl eewl e s e , aasedy. Lord 
Velna. Wiflasn Croohaa. wen aot 
abte to repeodaec Praf. Bloridloc's 
reeuht Uwy ueped Prof. Wood to 
vtail (he forsoer's laberKery at 
Naoey aad sea tlw im*haad d es aoo» 
strotioa <4 Nw«ys. Prof, Wood 
readily apead aad alter epeadtag 
lltfee honn ia Prof. Bleadlet's lab^ 
rtiory rtpeeied hb tediap la the 
Sepieatber 20. 1904 mue oTAerorr. 
He daisied (hai net a aiaole 
demcasirotioa had cooviaeed hua 
of the eaisteace of N*imys. 
Ha reitatrh paper dodt a doHh 
blow (o the fufiber marches 
ia N<nys at last owiside Kraaee. 
Seoa aHor march papers oa tho 
sebyst wared to appear io Ibo 
you^ Ceo^e rr w dw. 

la ite ftnt denotdnliea Prof. 
Wood sPBs ibowa how N*rare. 
wtuch were foeassed ea to a spark 
were a^betad by a kiuan 
haAd. It vat fliiiaed (hu ee eooa 
as the haad los beoeaha ia the 
path cf N'tiys. tW bruNmi of 
(he spark duankhed. Hewoer. 
Pref. Weed cevld Mt ^teet aay 
chaope ia ttaebei^nH <d tte tpertL 
Wba te Md hot. Blo^let ao, 
(te lanee retoarked tkes hit eyea 

nd 


vne aoc seasithv ^to detaca 
the daafe. Prof. Wood, AorefOn 
suggested attfpthar teat He told 
Prof. BkadlM and lus ooUMfuea 
(hat he would hunieirput Us >i»^ in 
the paUt of N*rtye aad they abould 
hidpe whether his haad wes in 
the pdth of N<nys or not from the 
chai^ lA Wighnees of the spaik. 
Aceorduig to Prof. Wood, no one 
would give even a liogle correct 
aaswer. 

Bat judging brighinees of light 
H u unreliable meiHod and 
Ml anoiher apenTuem «rai demons* 
trated which included a plun^ 
graphic Plata, Here. apia. Prof. 
Wood Haimad tlvU there were too 
laasy errore la Ihei. the brightness 
of the spark nsdf fluctuatod all by 
itself by as OMCh as 2S pet oeut 
what to spenk of other errors, ho 
<4airaed la aaothar eiperieiettt, 
whkh was ronducted In a dark room, 
an tlujsiaiun prnm war shown to 
ba tpliitiog N>fayi iuo many H* 
rayi of different wavelengths, juit 
as a glass prism s^iis ordinary 
)i^ into a band of clours. While 
(ba experiment was it progress. 
Prof. Wood staalthily removed the 
prism, but to hie surprise tt had no 
affba Oft the oulvosne of the eeperi* 
QeMf la iiieUier eaperimeni he 
acaia managed to repUee unobierved 
a isaal ffie. 4 source of N*rayi, by a 
soeiUr pwcB of wood tad found that 
M* loo. no bearing on the rmuh^ 
Ika expenroeatefi intended lo khow. 

Although N<ays gained disrepute 
oultide France uace Uia publicaitoa 
of Prof. Wood’s paper iu /farurr. 
It itiU held the ground in Prance, 
especially in the vicinity of Nancy' 
Obvkowsty. iha pride of 'French" 
phywci was at lUke. Prof. Blondlol 
therefore farther modified (be n^ 
paretue for pnsralion of N*rayi, but 
tho lime he also issued insiniotions 
for theoptuBum eoadltioAS required 
toobearve thaoi. For ioataiue. he 
dnimed that N*r>yt can be (ally 
ebeerved bs n room In which ao 
body is souking, there n ensile 
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&nd eyt( th« observer 
ut M>t ftraified- Re evo) claimed 
iW noi aecnunly everybody 
could obierve N^reys! Hb 
porter* eJeo went to tbe nteat 
o( diunlof that some of 

huou beiop could ooly see N« 
ray* (of vbich Preach were pro- 
lumobly tho privile^). So ueiil 
Prof. filoiullot*s death ia 1930 the 
cottccplion of N*rKy* did not Ok. 
It remained a topic of fouip and 
Jaufhter in < limited eeietuAc otrde 
for some time before it luddealy 
veniihed into the ihia air jott ae, 
earlier. N-rayi had come out of n. 

The quntion that facei the hiw 
roriiAi of icienea U' How did *Mh 
* discovery post the mutter so easily 
before it was toe late? U has indeed 
proved to be an iniemtmc case 
study of the ptyduiiocioloiy of 
ictence, Aecordtng to lrvui| M 
Kloti of the Nerthwestem Univer* 


tify^ U4.A. (Sfw w jif Amt r km. 
May I9t0) oae has lo tcudy the 
eaviroameni la which tfe diseevery 
was Bade to five as aaswer ThoM 
were Uio bcfBAJaci of the Hkh 
ceaniy, when X'lmyt hod beea cli«* 
covered and iheer properrmt beinf 
stedicd. Mu> othec kinds of radiO' 
tioa*. namely, alpha, beu ami famm 
imUaHent. had tobtaqucatly been 
dacovered and stialied The dit> 
cover) of new kiadv of royt wav 
then as much aaitfipaiid av today 
the dacevery of a new pahar it 
So whe* fnl Read QfeiMlot de> 
dared the dneovtry of N>my«. 
eniybody took h*oi for paaecd 
Of eoorec. Prof. RleaAot had sia* 
eere wteniieis and m ao eo«e ho 
wanted to crenie a boat and b ee ami 
famon* N«rayv »av bnucally a 
fmwiM miviakc on hrv pvt. 

Oiue U Salwi 


Cfs^pJatinum 


THE use of platinum at an aatf 
^ cancer asent is a well>kiiowa 
tiory of serendiphy, and Us appliea* 
tion in the fom of aaedk* i« an 
cstibliihed •hor^eurfe pract«e, 
Cooipourtds of platinum have found 
wide use la chemical laduetrie* ee a 
caialyii and lo phetogiaphy naii* 
nous chloride wei earlier uted for iho 
treaineni of sypbilis. InlBlaiion of 
the duet of soluMe laJls of ptalmum 
II loak to hiuBOB bciap and the 
matioium allowable conceatratioa » 
limited 10 0.002 814 /eu.m. Ceriaie 
compounde of platinum cause direct 
damage to tubular tisoee of the kid* 
ney. Cir>{ilatiaBB le a o^ dtecovei) 
»e ihe haU of aedknl retearehderinf 
(he paet fifleea years. 

In 1965. while iavnetiplini tkn 
dbcu of an dacoknl deld oa hoc- 
teriil growth, an iBtereitinc otaesTa- 
tion waa made by Rose a b er g aad 



coworkar* (Nofurf. M. p 69a) that 
rephcaiioa of the fniero<irgaai*ni 
Cn ' * < rr r*ii eo/i «ns rahibH e d mar* 
kedly •( the ovreai wnt pasted hei> 
ween phtinum t l w irodt s . They leier 
found that iko frowth lahibiden 
was not rainff by the dsmtical c«r* 
rent, but by plUDun cete^oimds 
formed m the medrunL TIm lad to 
Ibnhcr ijiirmaiif mvetti^iioas of 
these coi^oundi of plwinnin. nod 
one of ihnn w«* idonidsed a« rit- 
dichlofo domino ptaiinoin I) 
(DOR) It I* oew commonly koowa 
cm-piBtmofn. 

Sinee 1973, oiwpleiieum Ims bcee 
araHabte a» a research dniffroa tkn 
Nalkienl Cancer lastnute. Retheeda. 
If.S A. and It is now raodity obtain- 
abla fNMD Brnam on a commcfci^ 
scale ^Mar the name neoplacin fbf 
therapeutic mo. 

DPP tes tte fjrimla (KbH)» 
Tie 




fiCl, (Bol. WI. 300 .I ) with the 
sTtvoIuit shown is Fig I. The active 
form IS the divalent platinum deriva* 
live and ii it oao of the mo<.i active 
aaiilumour spenls in animal sysle ms 

In tiudiev have ihown that 
))OP » inhibiiery tu iho biosynihe* 
VIS of deotynbonucleic acid (DNA) 
in a selective and perviktoai manner, 
while (he syniheiis of ribonucleic 
acid (8NA) a* well a» proiem* it 
rolaiivoly spared. There issome para* 
llelism between the mode of action 
of miroien muitard* and of DOP 
at bifuncticnal alk>laiin| i|ent 
Th* activity ubMfvvd with DDP 
aieiivi aaimai lumoun Ium boen 
attributed to its binding co rellulir 
DNA; It hav been proposed ihaiiwo 
lypbs of bidcnute bond' are formed 
^•deotate 10 one viranU and biden* 
tele bei ween straiKli. It hai also been 
uheerved that Di"* hinds to ail (Ho 
basot tacapt t'lyitdoc. Munyvarit* 
(ton* of HOP tiruoiure Iwvo Men 
studied, but no compound has yet 
proved to beiupe^(9( to rr^platinum. 

Oraf edminittraiion of OOP it 
(he more common pioehcc and the 
deily dOK It 15 mtio20 rnp per me¬ 
tre square body suWhee for hve day*. 
Other scMduks fbr iteacment ifr 
dude daily iiuections for five days, 
a hve day continuous infusion 01 24 
and 44 hour infuaion s. D DF is avail¬ 
able in 10 mg ember phials, and it 
hat to be dissolved m 10 ml. sterile 
wolei before adminislralion. Un* 
opened phiatt of dry powder should 
be stored m a refnsonuor aiound 
4*C tof not mOre than two year*. 
The reconstituted solution •» staUr 
at Toon tempenture for twenty* 
bow* and it should not be kept in 
the nfrigeroioi lest the drug should 
be prscipfUted. 
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DDP Km tone dbea, tte mafot 
OQs beref nauM and veonlaf. 
noal danBie, bearifit Imi, taaphy' 
lactk nBcrioiu, <■ aiul (hr^ 

vbocytopeais (radufitioa of kaeo 
eyiw asd throiobocytet). Siam thi 
toiie are aiABlaifve, careful 
OMOitenoi of penpbafil ttoad 
eotiou aod of reaal aad auditory 
Auciioto are eueiuiai to ccataia the 
uadeairable dbna daring ueatneal. 

Cl^plaiJouD js oae of a uajque 


T he daaiieal oechod of 

BMreury » by epraytof it (hrougb 
a eoluaa of altru acid' THc method, 
aa dneribM ta the Nm^otk V 
ChimMry tmd ?kyska (1957), u aa 
fallove: Allow cbo acrcBry to fU 
la A Sm apray iato a eoluiaa ofdiloto 
ftitrla add (23 para of add to TS 
para of diuiUad wttor). Alter beiai 
paiMd throu^ ibe acid eat or laore 
tiswa. It abould be paiied ihreuph 
dlatilM water aad dried. Mom of 
the water etay bo rewtoved wbea the 
mercury ii boated ia a perMlaia diab 
M about lld*C To produ ce the 
tpray. the iteta of a date futAM taay 
^wA dowa to aa to leave oaly a 
tmaQ opeiung for the eeeape of set* 
eaiy. 

A 90 e(^)20 cm kajlb of 2.5 cm 
die glasa tube doted at om tod aad 
fopponed ia a venteal peakioa 
may be mod to eenlaio Ibe acid tdiH 
boa. If a traall pteM tube a fuied 
tato the lower cioted esd of the larpe 
tube, aad beat m at to etaad upfoc a 
A little greater thaa 1 / 12.6 
ciam lha columa of acid aoluboa ta 
the largo tube, a U*nbe ie formed 
ia which a ebort columa of atruory 
rupporu the ioag ooUaa of acid 
tolutloo. 

The ead of tbe taaH cube iboold 
bo bent over at t>w up to at to fad* 
Utaie delivery of lavcury aad a 
ihort piece of ckaa rubber rabiaf 


group of a'MirameM lo be 

uced dieifaBy m leceat ywe ted 
hai romartabie edba agaias eeveeal 
•olid ■■«■><>■■■ y*THtaf ibaee of 
Mtia. owy. aad aecb. Ii 

It coDjtiBily ooder fwthee iCDdy aad 
may prom a eoey mhnWe aoti* 
aeopladic dreg of choke. 

S. ieufcaa* SuMUMeruAW 
C«ahf« ^rlmmtey. dfM»ef mm 


witbapteeb codipotoaat thcecait; 
M eo(9 at eeaagb mercury hat ooh 
Isted to the bociom of the tube, the 
p ia c l Koc h ie opeeed Mercery wtH 
me aetdy to the top of the imaH 
(•be. aad at Ihe geaabijr ncre a ie i 
A wiB be de h vered bom the imai 
lobe at (itt at It fall >• the iprey. 
Tbe reverwd eed of the emaU tube 
ihould be cbeet to avoid formiioe 
of a tipheo wbieb would rcoiple 
taly eeipey tbe apparetM. 

Aa ignroi paecedem. eepecteHr 
If the maRury b pmsy. eoanm of 
•pmyiag maRery by maaM of the 
above apparanw. Iri. through a di* 
tote eotoito* ( 10 ^) of potateium 
bydroaide. tbea (hraugh Alula 
vtrw oe*d (lh%-IS%) mM tomlly 
iliiTii^ derailed water. 

The above method n quite ia* 
CMRORto. partkedarly if large 
qoaaiiDea of oBRiiry are levolved. 
aad Imvea lomo of tbe m n c eo ry 

■ aa ctau. 

A tiaiple method for deaaiat the 
carliKe of luwcoQ bad beea tuggew 
ted by Howard U Dovideoa aod 
Robert Rmhar of (he Vofravty of 
Colorado and Nmioaal Biraao of 
Stasdmde, Cokaado, m the J(rt4rwt 
^ SekotUk torawM (197«. 
AMCodmg to Am. ooo bai to 

m 


po« about 4 bL of kboratory 
grade ecOedioa eeer the urAea 
of mwcuiy. Tbe Elm thould be eofr 
tiaaout aad bo la coeiact wiA tbe 
willt of the GoMaiav on tO tidw. 
If Mt to dry ilowly fbr a few botoi. 
(he fils thriaka. aad io geaertl. polh 
raetf awv from tht wtJU at all but 
OM peiBl. It oi\y thea be carefaUy 
removed frea tbo mercury and 
poMod o.f from the wall. WKb a little 
practice, it i< quite Miy to recover 
the 6la laUel aad leave ao fra^ 
aeau bdiiod. 

If aa attompt is nade to barton 
(bytog by Wowing a iiream of 
gaa over the lurfbee. the Sla may 
wriaUe badly and tiap mercury 
droplet* la Its foldi. Cauiioa should 
abo be oteervad if the atercury oont 
(MMT IS permeable to the ether eoh 
vent used to carry the oolledioa. The 
shrinking Ain a capable of puJliai 
off ptecei of Ibe oontatoer if It has 
penetrated the lurltoe. 

Repeated veetments will work 
fvea for particularly dirty aetoUfy. 
It a balp^ to gently etir msfcury 
between ireUmnte to relaave ma* 
tenth trapped Oh the walls of tbe 
contaiacf. 

CoAodioa is oommoaly available 
la three forms : laboratory grade 
cododtoa. collodion U.8.P., end 
AniMe cottedsoa. The first two 
•re apparently indistinguishable and 
form rather stiff wrinkled films 
which are easily tom. Flexibb colto* 
dioa fbrmi eatreaety tough Alms 
which ordiaarily do not wrlokb. 
Tbo Item of coUodiOB it not recom* 
msadsd fbr the above nothod. 

Tbe aolbor'c eaperleoce ia trying 
the m eth o d is that a coOodioB film of 
abeuteaetotwo mmihickaeas driee 
Ht five to ten mnetM. This taetbod 
ie tapid too, fist, cos ihould bo 
•ware of thafbet that coBodtoa eoeta 
a»ie than Rs. 100 pec 500 sL 

S. HATalUOAN 
StM ^HytUa 
Madupto fitoworg/ UiKsnffy 
(TMMs) 


A new mechod of cleaning mercury 


fiatted MEomA 
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Non«toxic fungicides 


A bMV7 loa pf foo4piutt « 
^ ftolik iiBd iion^ ooua doe to 
I Bttsbpr of paiHnpgif fuafi. Luk 
or proper cton^ aad tfao proMMe 
oT 4 wwn, moot rjirturn faeiJitaM 
rjQfil yrowih Attl loActiOB. Hate*. 
uM of funfwides caoaot b« avoided 
i4 tkNd co»Btria. Co4v?qu«m] 
r«infic*dn are tosjc to aaSmab. 'pc^ 
tm midwU efTeet aoil tMr cusBult* 
IM afTect on hcahk ii baardot». 
Tkay aay prcveoi food epoUaf* by 
fuaii bgi maka it iiefit for husttB 
UH. It ww tharefora aacouary to 
wweb for aO(t*iouc a^qu lo cot* 
trol food daiiroyke^ moulds 

Son* aocb eompognda ha«« r»> 
MStly been iiolaiad from cotuMio 
iadipaBOui pUmi. They out ba pn* 
pared «tUy evaa by illiurai* firaara. 
TM Mat of produetM u almoat ml, 
Oa boiliQi with water, maago barb 
OP ita tandop teavea. and CMbacaooa 
rood of 4 eommeo herb. JbifUit 
tvbtfMa, lira yeDow and brewB loMa. 
raipanlvaly. They are Mlleciad by 
padinitbeaq Mua aanct Htfoagh 
haedage eloih Af^r dryiitg ia atai^» 
iHey are aterad ja |laai rrtnTaiAnni 
The yalJow eompouAd from maAgo 
laavea and bark. U iMegifana 
(lantbeaa^'-glecoBida) aad (be 
brown one from rood of A. 
rubareaa, a mistura of b«uo^» 
noaaa aod benxoqolAooea. 

MaagifeHit. beoMpbenonaa asd 
haasooumooea have baao aueaaaw 
fallv Bead io aoBtrofliDg diaaaaa 
of aaflower (AhyttpttMaty, 

541. 1977: £«p«rlwMa. »4. 29. 
I97gx aar rot of naiae (£iprr(aw4e. 
5S. 13.1979) aad ITsH TO( of naage. 

In laboratory eviiuaUou. lhay 
have ahowo itroag aaUftiogil aesvity 
agiinM a wide range of paibogaiie 
fuagl neb aa AoarMi jofn f , f. 
efidiBf, ¥. ndgAwAiM, AgMiglAo 
Mger. Ttee they havolba pocntiidity 
«( Und Uiil fungkidaa. 


They Bay be Bod aa Mad drmiag 
flMgieldei. 8y eoakiag fniB and 
food^aiv ia ibt agaaos 
ci Meagitea aod baaiBpbcaoac. the 
fuaBM inde fneda aad foodpieoa 
ace lb iiirijiil They my abo be 
lacd m foliar fiMpngc. irainpW 
odoc. epnyod oakaMO. waefoood 
to be (raodocaiad (o bob (£aper^ 
ran*. lA 229. I97t>. 

Io aoiare, i( hoe tan "b**" **^ 
iboi hMimmiiiiniiiii oow «gi wtch 
the root eiadote of ff. ndiranc ood 
draeiicoVy redoca (bo pipnlaiira <d 


I, PieartoB, tbe etocal <«piitam 
of eecioga root diaetiM of o auBbar 
of Mope is the HirrouodBif eofl 
14. 1057. 1971). 
hroperiy cyolbeaiaed aod purified 
MegiTariB (M/Jvfdmriirpy. 10.2425» 
1971), beozopbenooe Mhsrr. MM 
Air, Motm. Cmg. Waruw. I22.197Q 
aod beasoguinoaea (fe/efimne. 
H 229. 1971), give bettn reeafta 
aod are icgucod at low eoocaa* 
Isauooe (O give effective reeiiiaiice. 


D. K. CHAldUbAm 
Pfpit, ^ ^AoMowiofrc 
McTiArre ef Trobulegy 
fiwio'oc ffn^ ffaiMPorr/ 


Heterogenous RNA and its 
role in eukaryotes 


A MOHC (ho four ongnmaiir 
KKAi (nhooKlM ooe) of 
oukoryoMa. hm w B g eoooe Ha RNA 
loema BOB eogwabla phonorooMn 
U ahoraa e aiacil pcopar t iee oath 
sRNA 0^ OC (gwoMytoam) 
co«B«(fliulorto(^<dibe ganoiao 
0NA, IMha bRNA. loaeiur. 4( 
boet 0 large fnetios of Ho RNA 
■ppeod oeuB Io hove the oodeoa. 
The poit iutial ios of Ihb boAoo b 
cytcpUiBif protoB QBOmb le mw 
aidend isUely. TbaB Ho RNAi 
ore decoded for ibe BOB port wiilwo 
Dm aoebae at o r eb briaty roped roB. 
Ooly oboB 20 per coot of (ho Ho 
RNA. B MiB Of total oodeocide. 
b 001 deyodfd aod Me bees poaOw 
lotad Io be w iBBd aco aiRNA. 

TMHoRNAbtenda arfOM Bly 
is iiiilofjnaB Tho ori^ of bRNA 
is Bokaijpapi Bil KBOiBS topiewhet 
0 pode. Wfaeo boaboIioo cela oio 
e «7 Isbfy Bpeaad to *7-arAo* 
pMapfaoB or beCopaesBy lahrflnl 
p eae swa ra, the do^dot 
epeeiH to be bbeiad b sot the 
aRNA of Che oyttip h i aie p(%- 


aonin bet a polydiiperse nadaor 
RNA froMion. Tiui noA-Audeelor 
■uebor JTooTiOA II made up of RKAa 
«4flee tedjmentaipos '«oaflk>aab 
nnge widaty from 20SO00S (i4.» 
roughly 1 —ISxliTd), hence iti 
rBoie hBaregenouk oudesr RNA 
<KARNA*er HbRNA) 

The deesy of Kn RNA wiibin the 
oeriBit II aoiobly rapid {haif«lifb 
9 UM -40 min), but a proporiiOA (a 
gOimr to a third) hoi poly Atrocta 
abooi 200 nuobclidei lon|, at thair 
3'>«od A mRNA preewnof rob of 
Ho RNA wai poitulaled on (hUbesU. 
Oo the other hand, apennwnti iM 
iifsed to follow the metabolic fata of 
Ho RNA Bob c olB kd to the eoiw 
duuoA i>Bl if tMre were such • 
rdetioaehipit was c9itiple> . Mori of 
iha fodioogtjva label m Hn RNA 
coold BOt be traced in (he cyto* 

pbkSDL 

hdoB of the auclaer DNA of 
aakaryotea ii probably noa-mfonw' 
timl «nva the DNA co Bteo t. for 
euBple, of nouee caDe U suSaeol 
to code fM >t leoM om thousand 


th 


gOVeCl IRPORTIR 
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the aumbcr of practiM so fsr 
found ta mic*. SacoiuUy, m vutyw 
of nudeoiide wquences based oa the 
rsutunrion kineiics of Dna do- 
BtluRd After shonni indiaies same 

sa^uenen to oeeur ones i« the (»• 
aocne and some many tones 

Tlie intermediaie repMitiv* s^ 
quences coaiain tlu pnes for rItNA, 
IKKA, 5SRNAAaabistOfsenJtNA 
K)StOM genes see sem««hat uausmI 
la that the)’ are miienued. Most 
toRNAs come from DNA sequeaices 
that ere represented oece per haptoKl 
genome that mesas from unique 
or iu>a*rtpetii^us saquences. 

Whilst mow caRNA wotdd a^ 
pear to Iwve 4ri*en a* the rewh of 
irsnscrcption of unique DSA sc* 
qusnce, lha ssnie i» «m true for lU 
putative nuclear precursor, HsRNA. 
Covalently atiaehed to one another 
la MnRNA mokculev are sequences 
which are t'saacnpts of both unique 
and inierntcdiate repetitive seqaes* 
ees. The latorspertioa asd length 
of these sequenref in HnRNA 
reReet to some astent the kngth 
and ttueriperiien of Ihe eorreepoad* 
ing lequetiees in tha nuoksr DNA. 

ft has sko been found that about 
240 adenine residMe (Poly A) era 
attached to the ?'*OH end of sawal 
eukaryotic mRNAi. Similar sequel 
cfs are also attached to the y-OH 
eodoffuchHnRNA HeU HnRNA 
fragment of 3000 nucleoedei eon* 
taiung the 3’ terminal poly A tract 
hybrkluc to HeLa DNA at the same 
rate as mRNA. The reomiaiai 3* 
portion of HnRNA moleeulei hoi^ 
ever ceniaio: (a) loiemcdiaie 
pective and wuque sequenen birr- 
spened wKhone another, (b) (voor 
three shon traos about 30 utidyUie 
oucleotides long each, (c) double 
stranded regions, and (d) poewbly 
oligo A tracts of 30 units. 

Conversion of HnRNA to mRNA 
involves anachmetit of a eequenee of 
polyadenylic acid (Poly A) to the 
both types of RNA. A sequence 
qfSOO nucleotides is added to tha 
' HnRNA after onnaenpOea is com- 


.. 

^(ed aad is adMftad lo tte 3’mnd 
of RNA Mieods. Ooeette HnRNA 
e w l eco l e is naaeribed from DNA, 
the My A saqaasm is added in a 
se c poise foshioe, by the action of 
My A lyaibasaw. Simohnaeons 
with Of lAer p o lyad c iyhtion and 
tttrting from the S'^nd. a asteeiive 
dcgradaiioa ef the HaRNA mote 
cubs taka pbco by the aoioa of 
nucteases. The dual product k Poly 
A(-f) mRNA which wrlfinaly mch 
the cyeepinim Atehough the taal 
signifieaaee My A is wiH 

unkaowB. several poee t bl e fasOioae 
have been hypotbmirad. Tlse peal* 
traescnpCKuml attaahment of My 
A smy be a special ssep ia the pro* 
cesiiagofmRNA endnmy btrdsted 
10 Its uaaspoet le the eyiepinsB. 
The p re s en e s of Pnly A e on f ei e to she 
mRNA speciel phyucocbeaiieel 
propenwa by which n cna he renddy 
maiaed by wreceRelose RHers or 
by cok si eae hnnag pefiwrsdine or 
pelydeostelumidiae l egesw c Ba. This 
has made poiwhle she rapid separa* 
lien of mRNAs from the oucteoe 
or the cytoptasa free of other eon* 
lataianat RNAs aod wiihoai ««b* 
miRmg the coBs to theaoieo of acii* 
aomyciB D. 

Another Rading has bora that 
BtRNAs for bweerN are direelly 
nnscribed (hem ibe mpetMivr so* 
queace ra Ihe DNA wsUmmiI the aeed 
for a gmnl pranrier asolec w ie 


fPHE cobcepi of *Matioa’ has 
^ oadetsDoc wmfil changes siDee 
the term was first oiaad for 1 b^ 
hereditary changes ea imise by 
De Vrms ia (ha Inie aiaateenA can* 
Qsry, Lear it waa bro^saed lo ia* 
dade the ocigra nf hisedMry dfows 
thni eoald ba tramd to aaiqm ebap* 

pe witfaB Tte 

pae ■BMam (or paeaC unitaliB^ 
caoB Id Ifteranre o^ sAb DNA 

TB 


(HaRNA) or polyadanjduloa. Et has 
been dafneasTraied tbax dv hineoe 
bRNAs eoisr the cytoplariB witbont 
delay, whereas tbe Poly A (+) 
bRNA have • IS miaotes delay bw 
fore appmnog aiiacbed to the poly* 
ribeseaea. This lag period aay be 
■nribulcd to the preeesiing steps 
(hat three iiRNAa probably undergo 
before passing into the oytoptosm. 

Aa knimwing fhet can be aoted 
legardiBg pely*adenylatiOA. AlUfib* 
meat of Poly A on tU nRNAs 
oreun eielusively in eukaryotas A 
sDikiag differsnee between prokai- 
ywtes awl eukaryotes is Iks absence 
of Ueione (a the former, ft has bem 
foondthaiiho hutone mRNA is noi 
polyadeaylaiedineakaryoin. There 

U ao HnRNA intermediate as bisioM 
mRNA precursor. There ii aot sulA- 
cieiv laformaiioa to esplain this 
CMfiKkjai foci that the hiiione pr^ 
tein which Jiae been newiy added 
lo the eukaryotes and plays a vita) 
role Id the fonaation of the aukary^ 
tic chromoiomM n lynthetisad in 
a manner much eloier to the baeter* 
iai protein syatheiis. Rut all other 
pniieim as far ■< ie known are syn* 
ibmieed with titt help of the mR N As, 
aU polyadeay^id and Tuving 
HaRNA precureor. 

SiAMAa BiNianr 
Ihpa'MMr (/ RsrM> 


(deoiyribonuctaic acid) was accepted 
ae geoAic maicrsal. Tluii, is it is 
kaowB today, nnnatiofis involve 
ahaages ia the nucleotide aequeae* 
uaaally as a r ep lacem aiit marople 
ibdiaiioo such at iways, rways. Jhet 
nmimas and oterav*^ riya or by 
abanical cBotapma (eadt m elltyi 
mothane ntlfooati, aiOueogmaidBa. 
dischyl lulphato. eodioa oaida. 

More lacoadyi bowemr. CDiRt die* 
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Nm«« of rioMpninii 

Viins ekvtwi coicroKopj' 
) Kopecko «Bd S. N. Coheo (1975) 
U SiMford Uaivonsiy Sehoo) of 
Meibciw, ColiforaM itowtdihot iho 
twe ondi of ito tniupoton had tho 
otu^M fMturo i« thu iha wKleotide 
wqBOMCo at ofiB md (e g., ACCTT; 
woi eonptemMtary Ift morw order 
lo • wquiAao oa ihe tamo iirind at 
the other ead iTCOAA) When a 
double MTvidad, rlumid DNA 
(flyimdi If* leir'repliuiini, elr* 
ewiae DNA mokcuteii of vafiaUa 
tim eaMliei (adepeiidenijr la the 
ejieptoiv and beini tniumiteible 
bcrween eallt (Fi|. I), carrysni the 
uifupeeoAwai teparaied in tte ;ab> 
ncot> and each of ibe luandi «aa 
aHo»od lo reaivaeai wtth nseir, a 
ohanoenatieflem and loop uruetun 
»aa fonaed the compleiiientary 
inverted repeoii (Pi|, l>. To date» 
more thaa hn««e difflirofU iraupo* 
voov have been ideiUifted {Table I). 


tiaiBMhable DKA ecfiBenia ha«« beta 
ducoveiod e^cb laeen thcmwlroe 
wdhift aaay different looei. <biceb> 
ioternipiiac the ooatimufT of tbe 
dene and turaini offiu aetivicv ((hue 
caiuini ontatioa). Stub DXA let* 
DoU avryini dru| naimua laae* 
can isotM from oao C>NA oiokealo 
lo aaother aad bonce ate called 
pMoae. AlihoB(h tnmpoeoaj have 
beeM itadied pndoBsttsttv m bo> 
uria. they vm oriiiBallT dieoDvared 
m {daata ae coatrtdlnic uhaiaatt ia 
aaiao and an aow lao«a to eaiit ia 
uiniab aa «alL The proeeee of uaind 
iraAipOMOi aa mutafse ia eaUed 
tv*™p>*»*«*-"™**f 


ToWe 


lira hoe lie (raeepeooas 


r>M«etmi tAtoeiV 


rvpvnrMir) 

TO 1 <HPA) 

Ae«Mato 

earn (1401 

TB i <adP lOlib 

AamMIhi 

«,no (140) 

To jgm 

AfWKdta 

4.M0 (1401 

Tb 4 OU) 

Al f «Hg 
SoepWwiA 

tajm (i40i 

Tb»(Jft71) 

Kimeyrm 

S,203 (1400) 

Te<4Jlcn> 

icimttrele 

4.100 (noi kM%Al 

Ta? 

Timnbepnn 

aovMnoeio 

Unkaeore 

Tb 0 

O^na^OoekDl 

3,900 909t 

Ta n 

Ten^eboe 

OJDO (1400) 


SCUNCI BDOATBt 


SCimcfSfCCTRUM 


m cew& flfsroNSiiic Fot rrM»os 6 

^ I>ANS»OSON CAUVNG CB«f HJU UMAATCN ttMTAM 




wao.TY^i imzauuH. 



teoti wriH coMJUGAnvt 
tiA&MB CAikfMG me 
tUMtfOlON 





WUO.TV^I 


9 


MTO ITMMtK 9 *mt 


4 


mum tTiiowcouT 



F.L. He&on hii MMCAta 
from the Uluvenjry of Wuhioftoo 
tnd Cilifomt* tov» Ntntly dev 
cdbed ilie fa&ciloaAJ coopooeats of 
« trUUjMSOO (Fij, I), vrhich <Ofr 
pim of the above meaCioocd l»> 


vemd-fipl tomw < 1 KT% a 
pee for tfeo nzysbea i—»«-*** 
(bte> eoefrrr^ caUfasGe Id dnp, 
a feoe codun foe treaqiDsitioB (cel¬ 
led tmi;io««e) eedenupnniiirpee 
eoatreUtoi tww erip t^ ot tre«- 


pOMW. Tlui. a Uaaipoera k a Mlf* 
nfetMed dtisrete eeqoeace of DMA, 
gnabic to nplieeie in aa leolatwd 
fona Os w ^ tbas n r^icate* ocJy 
vtaea i a tep i —1) and Uuu eaa be 
eaeily haodled poericdly foe iadue* 
ief slutesiofi. 



Tbaftrat direct evldcM oftranv 
potoa-flHtfipeeiie wai peblicJwd in 
! 974 by ft. W. Hedpe end A. E. iMob 
of HettttcncBith Hoipreai, Loadon. 
TBm fboAd thar tbe vtjufer of a 
pae coafbrriai reaiitaiKe to antJ- 
biotia nidi as peaicillie and aaipi- 
ciHit, from 0 M plaunid lo Ibocher 
wai aheayi aeeoaipcnied by ao lo* 
eraaM la Ue ma of tbe recipient 
pdieoid. TV redpiMi could doeau 
tbe fOfiwaaM <o Bill other pUimidi 
•bkh tbereupoa ihewed tloUlat 
tacnaeee la iiie. TlK inKetiianea of 
Ibe aotibietlc realiiaace*craiu thw 
aabee it pomble io trace the irau* 
poeoa'a iowmoleeailar traveli. 

Tbe way* by erbjeh tranipeioei 
cauee Butefloa art of varied eeture. 
TbaetfeetaiBMnd beyond iheir •bi> 
IHy to Joia loptbR ueraiated (noe* 
hoaole|Mu) PNA aeimeot* (lotee* 
limee called lUeitUmaie reeombina* 
tica) aad to move pan aroaad 
aaena web ufmetti. TrMapoiOM 
ako pooMtt a vviRy of evustural 
rcamapnenu of paetw infoma* 
I »oa rntiudiai repboea fiMioae (fuiion 
of iwo aeparate aad independently 
ropbeaaat DNA aokculaa), adia* 
CMt delebook, edM**’*t laveniOTie 
aad tiaaepeiitiona. Aliheufb the 
nmr owibodi for deiermiataa DKA 
nudeotide Hqeeacci bave povided 
an imporuat loot for eiucidatina 
tbe unicture of iroaepowm tad bio* 
chemlcel mfcbaniami involved in 
trenipoiftion and rbroraaeome 
ft o npmeau. the precise molecular 
faechcaam Bill remains ^icnre. 

Mmapoaik wih iranepoeoae it 
coQsidered cActent mainly bceaime 
of the tow probabOny of secondary 
oBUaliOBa. la ocher words, ids ioser* 

NOVM 8 tia» 
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INJA of tnupukOA* »ii&d resipau 
PKA m oAm >p«eiftB. tho ^^ fc uim 
of d* w«U<bAract»fiacd tn^po- 
»M» 40 indiiM iLftfkr Ai«3 rw^om 
ouftvtoni ThM# we oam r» 
^ueoil; used in the fneM itudiee. 

SiVdflMM 

The sifnihceiue ef irtaepoeen 
imiUfenesii is mtinly (hee^foU. 
Fintly. iH« truspeeaWe ekoMCi 
serve u a eovcl btetofittl rMch 
ctpihle of MttroUiDf ihc eapeesnan 
ol neert)' tenes is t ue»«4iieaee ti 

their iiuemea UUO or «uaio« froa 
lenomes, thiM Aiding inunw evolw' 
tion. As « mtRer of fut rte r«iv 
(AiKe-4c(<rininAAi Mfmenis of 4nif 
reiiitABt plAsnidi have evolved as 
eelleetiens of trtMpeeoBs, each cat* 
rylni 0 |ene(i) thel eenfen rmkam* 
to ■niibio(K(s; Swttne evr>M4 
•uch roeiiutus (<mi have \ pm 
lelKlive odnatife ii view of the 
eetenelve me of Aiuibiotm in heeioA 
and veteriMry medKtae Secondly, 
treiupoeoni provide « umTuI cool for 
ihe ifuilriit of leoeeie oriwMotioo 
of R/ti/odiym ^eoei Mivolved m v/m- 
bietle nitroin huiion. The recoAily 
oevdoped cechAique of irenspoeo*' 
ladwed muuieMtii m our labert* 
tory l» outtified ie Pij. 7. The 
dru| motAiu iMrker, einied ea the 
trantpoeon, eete ov • 'tif’ for Ihe 
poetic and pHyhcol lecUiofi of (he 
effected pene in the JtAUeAtte* pe- 
nome aim! feciUteres eosier handlinp 
of symbiotic mineiUi. Puitherviore, 
tbe eotJbioiic lap carried on the ivr 
taitt geae wbeo coupled Antb reeo» 
bineol DNA technolofy, pan m 
noleculer elouBp of the lynbicbe 
leoee inafilrveied by tbe tranipoeoa 
Similarly, msenioa of the tranepoeoa 
iidi the peaetic analyin of icerdeni 
pJesmidt 10 rhmbie by teixiap foe 
ooi\)u|Ative creotfer of. trAwpeeon- 
roded dru| msiuaece. Thinfly, 
trtoipoeens ere eery usafol for the 
developenefU of pen^s of rtlairmly 

vnopterM orpaaicBs such as 
e|ti>d4fMr*pt nnjforfwu Icrowa 


^ boctetiay bfreiir of Che fottov* 
np rwoos :* 

<1) they prowde eddftuMU oar* 
kera oo a ptaswid tbai coaiaias no 
BArfcsea tenable to be uead ie gemt- 
Ik leehaiquas; (2> they caa be used 
A* e deaa raaiipre; <3) OMipoeons 
can ^•riaee ddeiioos ia odieceni 
r>NA Isitumg frea a tied pomi 
ai she end of wmioal repos) ohiek 
(ecdiieiee me ppenp: end (4) the pop* 
Ison of a iranspotoa on be deter- 
lainad easdy by tbe ih* of mtnctHM 
mdoaaeleaMs (pCasoiid ftiptneait 


IN ItfT. 0 }. Oebeeao of Caa- 
^ MpeUaivoiiiy^raaofly at Om 
ford Uavtnhyi Ant p«i formasd the 
eoneepi of larpM ode a ctai dd** 
femdaiiM of HaMs and adirosed 
bo* each an approac h a dokolop 
maoteJ piocneieacoaUboolpricKfeal 
value to hoff w o hamecs in iha* eflorit 
10 improno the perfoemMa of che 
p la nil they a/o prwap. 

eerm Tarpci caff ««s oncio' 
aHy applied to tnianli nfiew JM>r> 
pMopieally difforeolKled erfat 
*en ehovaioeoniaiB cefc with ipe> 
oie lewpeor pcoeeac. Thea pfoMaM 
would bad spetiftraffy m one of the 
horaonee la Wood. Ce4k can lapead 
to a horaon e ooly if Mch a spacidc 
receptor peofoa is synsbesBd. 
WithoW tbd prcd e in, a ^ fails a 
rccQ^iw (he hcrao m laalerele 
Cimdetap in the blood and no rei- 
poaee is evofccd. Sach am eaaniple 
IS found 10 the mammary pinod o( 
aaianb. CMs rff sbe mnmary 
pknds coeaa rceepiar prolcte ihW 
bind Che horaooe peoWeiia. ee lhai in 
Che ptoiwfr of prWMa the ccUs ase 
ii^itfcd so syatbss wife psuteiae. 
la plann, Che im lenPy dear oaaB* 

y» 


•ith triofepoMMis vilJ acquire aUer*' 
od aclecular veiphB). 

In eoodusioa, imnspoioe-muU- 
penesTs is a new genetic tool which 
sHMild eluekiate the molomler 
ckaasia of diffireniiaiion sad devO' 
lopmeiu in fuiure. 


S. S. Ml>HA»ATl* 
Boiany Drpit 

Aasfro/M 

CmhfTf*. 4.C.T MOJ 
Auufclia 


pie of a tarpfl oeU wo' de moastriM 
Id I9fl by }.E. Vomer and his 00* 
workers ra lOn U.S.A. They shoved 
that in hortey pnins. ihe hormode 
pibberella produced by the per* 
flUMtiap embryo induces the celli of 
the aleuroae layer lo produce a 
group of enzymes inciuding the aleu« 
ronodpeeilk alpi»*ainylea. These 
enzymes iwke the starch and ether 
polyiaecbardn in the eadosperm 
soluble so ihai they can become avail* 
able for (he ^vnni embryo. The 
reiponse is v«ry speeihe gibbaral* 
lim. No other hArmou is effective 
in causing elcwrone ce1U to synthe* 
ssse this special protein moleciiles. 
Because the effect is hormone speei* 
dc. alobTone ceUi caa be called target 
aelh for gibberellin (Fig. I). 

Ceneept «d teepei cell* 

IIII pusztmptfl ihieh how a eell 
develops into an individual whKh 
IS dtfhouU fnuQ the socroundmg 
neigfteur cefie. It can be assuned 
that differentiaiioo of a cell occun 
ia lesponw lo iti pMiHon s1or| a 
dvmi^ gradient The cMmicals 


Tzrfet ceils—a new concept of plane 
regulation in horticulture 
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could be ikieriMlly growth 

fefulftton or endotnew Borntottes 
wiltun (ho tesoe or otpa Cdk 
ioctnwl 01 portuulor po » »u><i> olo^i 
AOM ffOdlOllU will l«CO0M«e CBT* 
nun lipoid or domicci iwrniaio« 
Md in reply pciforB t pkyoMriofial 
or powtK ivponio. Duno^ tho Ido 
timo of odi GcU n «iD mvo oeoa- 
tiououily chofvit of Msh 

petuioAol infbrauitoft i^NOt Tte 
oorte of phy()Olo|icol ond btooho 
mkaj reipeoMi thai it mok«o lo 
Umo tfiptiU wdl detormioo the f\iruR 
porformoiwc of tlw «ofl boU »iA 
rotpos w w itfiwUi from diKOM 
eolb, tod wiiA roopeci to cltti4io| 
••VmIa comtof fron the leuooditM 
iui|bboux coll* tn ottm word*. 
(Voa the lime of ombryo fonaotto« 
in the Mod eeeh >nun«(iim cell m 
ijittdy differoMiiUd <» opoteniml. 
IpeciAc iort«i Mil Only »h*n 
ivme»e cd^ from their eueni to< 
vironmeni in ilu pleni end imatler 
Ihrm inie tiuut cuMwion un we pt^ 
duct whet 4t tir>i iifhi eppc«r« lo be 
undilfeTcoiictediiilui tic*M Ammo 
« chemicel iredKMk «re iMrodeced 
into uelivs cvliym. the peteeiiei 
for e dtffertiuw] idoniiiy between 
celh ic rMOred end poteelml tpeedn 
ttr^t cell* enn oece imwv be aiw 
iikicd 

Alihou^ nmny cl&^»c» o< lerie* 
cells here been recoiniwd in Ammel 
ti*«wo», Tory few eumplef of *pociftc 

terpn telK heve *ct hcen ideetifted 


•Mtero 



n#. t rfteiii III •rmedb 

h ew eM«M iD««reMe» $mM 

in pIftMs OAome end her 
of Cenbndfr University workeit 


m rVwelnp—iri letaMy ea^ 4 
eerefW Ri^y of ihe reepeeeee of piMt 
ait to 1*0 perTiOder termone*. 
4ati4 (mdele-yidmceue ec^ eed 
e tt yhne keeb tbcee leonnee e i ere 
of pwiKuler impe r uer e tn ilw rc^> 
letioe of cell powth. eed there 
e ppetn to be • reed*b4eli meehOMm 
le the control of ^owih where eech 
hermoee eeen* epon the •odof*' 
00a lexl of the other h » kapwn 
ihei the Inol of eoam preieet wiiliin 
e loMie eea Pete rune the me et 
which the* irsMc ptodec e n eehylee* 
fW hi0»r tte leeel of eo^pwoo* 
eMie. the yim i >\ the level of eeby* 
leer prodoBd Alto h n keewei ihei 
coeccoirvioo of ethyleee to 
which « pleat i« cepoied cae meddy 
the active iraosperr fkota ceN «» eed 
The lu|ber ihe GoaccoueMe of 
ethyleee to wbech che toMte a «>• 
poeed. the low«i heceob the t«4«l 
Itpotport of rania throeifh the 
llsMK 


T»tn crib tfstneO b pteb 

Oi the bass of te aboso mierrt- 
btioaakjp* becaeca the two her> 
moeei, Oetano wov ahbio 
•idc evtdeace for honaeow'tpeoide 
taipn celh for ealia end eibyleac 
in (he dev<lop*4cel end (rowth of 
^aets Very eiefol •afonaadorv 
ceold he ohiaraad to tba cad fiwei 
the typee of «Ci loepeaam eabbi ad 
by ddteiMi orpae «d ptaob afbr 
they have bear treabd woh euiia 


Of HByMe. 

In the (owiBd vhooti of iaed 
pUeii, asaie end othyleae penemlty 
Men oppoe^ad effeet* For oumplc. 
tf Mian p.e pliVk are ipieyed with 
an LAA (mdotwaeeiic acid) tolwions 
(he CMUcal edb of the imnututc 
shoot tttMe halo* 'he hook witi on* 
Itrpe. »loa|Atin| 1 C *. more than thi 
coturolt dunep che nrtt nine hnurv 
ofmatmetu (acontraM.a (reaimeni 
wt(h ethylene for moehouri doai net 
ctihaeoe (oral coil npaniioa abovr 
thai of the anlreatod plaati, b^tt 
4itMaid eeaset the eipanvioa thit 
dock ocevr to be orienied in a prw 
dominafply leieral difcction to that 
eloa|4iiea o diihily inhibited end 
lateial lapviMon incraeeed The oelh 
of pea thoou areiherafore tt 1 nubted 
to enlarp end eloaiaic by euain bw 
aol by ethyleee laierewiniiy celtv 
of abeoeion tones (eonet froir 
whcee soparation or orian from the 
mother ocevn) respond in u 
drffereiu wey They ere in nubted 
ut eabrie and eloa|itc by nhylenr 
but not by auxin la iheao two cell 
typo, the Qppoiini dbett of the 
two boraoeec p e m id e a ragulalory 
mednafitB for the coatr^ of cell 
SUB and thape by the balance of 
auie aod erhykoe in th* lime. A 
difTereni kind of cob proanh eoncrol 
occ«% IB sboMa ol walcr pleats 
These plants lave celh whicheriarfe 
ltd ele^ete in mpoaw ta mlher 
edded UA or ctbylntt. to new of 
dim pbnu caa iheotoapKian ■ 0 ' 
ponee to lAA be mrfbattB to, an 

hit fAIlM dp* 


scsNcr iBraaTtt 
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iAA*intf«e«d ■intutaDon oTefKyknc 
prodaoiM, Siaco ibtir cActt art 
lAditivf, j( sceau ibw IA A u4 eta»* 
lone may have wpanta nedianiuiB 
far lUaulaitai call eton^iofi Tlu) 
iiUerptefattoa of the muHo is 
ponad by aapenmMUl fbcix. Sca- 
dies of these cell reipowas la 
dllTeiW e<(aes show iliat the fro- 
wih effects an dur to clw preseace 
of three diureci classav of tar|ei 
ceJb the Uirw rlowpa are ; 

Tyf* K Imniatuto ctfa •hieh 
are induced ta aspnad m mpotae to 
Ausia. but HOC to ethylaae, a.i., pea 
«ce(ri <Fj|. 2*I>« 7>pe t Imnaiure 
ixdli which ore mdueed to aapaad by 
nhylem but aot by suam, a,(. 
abKiMien<Qnoi(fif 24>. and 
j Immature eelh wheb are mdwcod 
10 eipaad by enluraiuin orethyteer. 
* I waiof plaMs (Pif ]•)) 

Ahheu4h laa aheoti of asoat land 
pltnit are cempoMd pradocBaiaaily 
of Type I tiriet eeiJs. this fact can 
be etiabhihad eivly by the kmd of 
prewih mpenso Uiat Fellows upea a 
ireatmoni wrfh ausm or cihyleiw A« 
yei. no biochcrmcal characior has 
hecn esubliihed for the daaa of 
cell that perffiKi then ncoiARtoa 
before an auxin or ethytenc growth 
reepoase has been evoked Type 2 
larpet eelli are pretent only la 
limited nwnbers m plant sbeoci and 
are differtfideud at tbe precise Mea* 
i>Onv of ibsciuion ao*K» at the baac 
of leaves, floral orpafis aed fmiie 
t~<1|i with Type 2 charanofistics arr 
not rruricted eelety to atoeienea 
rones for they can be recegemd ake 
•n certain ripeatai fruits, for eiao- 
Oie. peach, fla and jtafm Tlcsc 
t'uili aahibtt two sipnoid phsaA of 
capansien irowtb. tn berriet of the 
fi\pe. for example, dynng the first 
of fTouth or the fruitkt. ilw 
cdle of (he charvtenwies o( Type 1 
ere encoefitercd. However, after 
the ^aaescenl phase aad pnor (o the 
^xncl of ripentni. ecpaneion frowtk 
of erha IS enhanced by ethykne and 

vovfMUKtf* 


■ot by Maia, cfctrwwnnifi ol 
Type 1 . 

■Iicbt^cal ^ ^ Minfkai^ ^ 

carfK cdb 

'la ecrUiM pkaaas theta «s«*ridfi»fe 
that rt is pnodWe to rreoptisoTypo 2 
eihykac tarp eafc brfer* they 
respond 10 Mbykae. ft is now knowa 
thni etiqkae rasponuvr taeiei cefli 
aia already 6 ff«aaiiafad for 
rnneidemMe pmod befoec Ihoy res* 
poad to efbylenr ■* erne Por esam* 
pk. m tdnesiM eanabrr ffidoA 
hwa ikwi'i—) dower baidt ef car* 
lain stipe of deiafepment eaa be 
•dt m d M shed if they are eapesed 
•o eibykni However, only iboie 
bads wkcli hn«< pasead Ibif spoadk 
driabipnaaial nape can be induod 
to separaio from the p edi c a l whtk 
iho vary yowng bade vtl aoc do so. 
ao m an i r bow higb ibo koH of Hhy* 
Me they eneauator In bode ihat see 
iiducad to eheA pociwis of eads lhat 
are ladiered to enkefe m iwipo nsr 
to ethykwe can be tacognnad la the 
lenersl eraa of ceB lepaiaiion 

Corrclitiows of nackar win and 
nuckar DNA coat eats wnb cell ee> 
largemein m response to nbyknr 
show that <eis vdh highei picady 
level (lO nuekt are not petseni va 
btedi lhat cawoi be mdoewd lo ibed 
wnh etbylene Ir a onfy when (be 
dowtf bad hurocbedacmicalsiafc 
•e development at which poebeu of 
calh with $C owcki tm*a beaa dif* 
fnewiaied el the pedicel yooctioa 
thai enkrpemMi and eepsrmioa can 
occur wtb rthylear This comjities 
Pias. how e ver been found to be tpe. 
Cifk to souwlmg cucumhrt Neocihe* 
kar. the ka that lo one sprem the 
Hkntifkaiioa of ceBv wnh a vpaedk 
pliMdy cktt cai be used fot deter* 
eimiof the potewimf for the iMta* 
lioo of flower bad drop when • 
ao«rteofeib|kacis pi nvidcd. affords 
the korliCBllaiiii the basis for a new 
approach io abeosvion « ottiei 
pbais 

m 


The esiSMwcw of Type 3 urprc 
cchs or thoM that are eatiied to 
eipand wnh eiiher auxin or eihykne. 
has raeenlly bee* recoined by 
Ocbomr and hei research group. 
These utusual cells make up the 
■a^iy of those prearm iq shoots 
of rrany speem of aquatK pfaui 
pcoeesung aerial parts The growth 
lespeniri observed by the eeUs ta 
ibr upper side of the petioK la the 
tomato ptini era very similar le Ihose 
of Type ) cells found »n iquaiic 
plants ^tnugh both euma ted 
cihykne ladtm clen^ion of thiii 
(ype of celk. (he slimulatioa of 
ccH enlarpmeni by ethylene 
depend* u|wa the presence of an 
adedaate supply of auatn m the 
tiesue. 

Tbne cunpks of tuae readily 
dwtn^wktbk typei of austn and 
•thylew inr|et selh tiluvtrate that 
daring the course of development, 
pknte ddbrentiaie a population of 
kighly sporifle cell cissio Each cell 
ti profrimmed by the puttiional 
laformatios it reoeivei from ttt neigh* 
bowrs to effect a preecrihed povi* 
iional reepoase aad lo perform tn 
^pectfle wsyN to caelt hormonal 
tnpBt. 

It^NcatMe k benkuHM 

KotiiculturisU ute many kinds id* 
chemical iraarnenct to tnduca physio 
logical rvem >, aad the e stent to which 
they ara cffbetiva muNt depend upon 
the eusBT to which cells of a plam 
are receptive *nd npaUe of rev 
pondisg An idem rftfai ion of the 
earioM types of target erIK ihsl can 
develop, e knowledge of the exact 
lime wFee particylar lyprs ol caigci 
ceHs ait different laied. ■ means («• 
reeegniee them eytolo|tcelly or bio- 
chcmcally when they are diffeien* 
(•Cod. could be e new and powerful 
approach lo plani growth reguleiirm 
flat even mote tmponani t* the need 
(u kani ite means of inducing the 
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d ilie reqoirM ar^ 
cdl& H will By SQilMe nanipuk* 
iioa of chflmictl w bortQOfttI ffo* 
d«nb between 4iffer«fli (roups of 
edit or between orfaas, it shouM be 
pM»tbk to csBM Type 2 etbytoM* 
KSpofttive tij^ cellt to diffeeen- 
tieu oaly when nn ehictsHM aeoe 


fpHE eluiiv of mnu dnenbeii 
^ the evth’s wu»r eirculntoryeyv 
ten CM be repmaM by 4 ey^ 
known ')ly4rolofft eyde' 

The eyofe involves the tool eerUi 
eyvUm ll> Atnoepher* ((•••(■■« 
eavelope tbove the hvdrovpbercl; 
<2; Kydro^rhert (bodia of wiser 
vOvtrini ihc «vHae of the orrh) 


H require Sease eucc eei « tbu 
respect hu bm aeWeved wrtk bsiM 
m Oiberae's Uboeitoty 

M 4 . OeonaMbM 
Jlemdtr m dMae; 

CAvwTSfr ^ J^Aon 
BHr*imTI4»4 (»$) 


lad (}) <«a<>d rwk 

•pvifonment te leev tl>e bydroephofej 
In 1iy4so>c(ic woftr <«4> 

porbte« from ecMt Md land end 
bcciMm a p«A «d aiatosphe** 
The Mporatsd •eter pMv ccadenaed 
belof* K i« preeipfCaied eaher on ibe 
land or ne the set Use peecipMasad 
Water i^y be iMereepted or tren<> 


pired by the pStoit, may r«a ove« 
the pound vurfece aad ato the 
slruatBs to ocetinv or may inTiltiaic 
leto She sroufld Much of the m- 

u rSbpted waisr, run*oir and Cranv* 
pmd water leturM to the umos^ 
phete by a piocest known a* 
*Cwepe-nufiretion’ The tefllia* 
tod water pcrcolaia dovnwacd 
to form fround wear that consn* 
tutae “Water able' <the uppei 
uirface of pound wacee or wear 
kveT IB a percBBial well) When 
•aai able loteneclv the surface of 
the earth water comes out in the form 
of spriBBi aad it joins the streams 
or It foriBB Uket lPi| I) Runofl 
water reaeher the ocean aad a pan 
of It may be evaporated durjni lu 
(low to complete the cycle 

Thvv hydrolopc eysk m nature 
ondrrfoes vanout compljeaied pro> 
ceaov such 41 eviporiintii precipiu* 
iioa inseiception. irsiotpiraiiOAs m 


Hydrotogk cyc\t 
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Qjmioas penoUtAo, uoftge ud 
rgn-off. The cycle ot acravmes of 
wtter exteade to a depU of heir«4« 
cnik in The Inhoeplkrre uid to a 
heiiht of kbOMt Un nik« im tte 
ucnospheit DsrupftOA of rbu 
fuiural chain of evev9 at aoy >(4^ 
laadato (he drai^ht cotditions on 
(M eatih 

Hyfrelegk t^MlItvIfla 

(n tefm» of hydrolofte eyck, fo* 
• particular area, a balance maec 
exist between mlurfe, UAn|e 
and diteharie An equarton whKh 
expJaiitt This equilibrium k fn«« 
helow — 

Surfaiia inflow . Sub4erface le 
flow Precipitaitofl + }inp> fed 
water ^ Decrease le pround 
water siort|r»Surfkee oet 
Aow^Suh^urfatc outflow • 
Eipcrrcd water i Consumptive 
uae+Irwrease m gretiivd weiet 
<torB|e 

Tha amouBts vT pretipilaiiue. 
evaporation run-jlTando(hei quani* 
lies »n tlw syck are not unifiwml) 
diktribuicd on the earih e (her ■r«w 
itraphKAllYorcimewika TtwhvdrolO' 
tie cycle Ik directly influenced by ila 
foolo|ical histoty of any paiiwulaf 
area If pakkupa of lime hid cnuiad 
layen of larul sod soil of lu|h absor- 
hiif capacity, There would be mim* 
mum niH'Oir over the (toui^ Her* 
floods are ran and drilled or dug 
wbUs would produce a (arp anioiiM 
of water On the other hand, il the 
history had been such that thr >u^ 
lace materials wr« domrtudy ctay 
<'r kilt and kod of low absorbi«< 
cinacity. thers would be mmr>Tuim 
inflliratjon and maximum run'off 
Here flood* are very commoa and 
drilled or dug svells become dry esea 
I n foodarale draught conditions 

Krlatlea to various douMlasef scirace 

Hydrofofic eyile rMhes min 
the atmosphere whrrv H emhisHws 


die donamc of emtemolciy. hydro* 
BMBoeolofly mbA dimaiolofy 

)b (be bydrosphaR. the ^c4e 
coven (he domav of potamology 
{study of stmob) hiainlnp Qladj 
of lalrea). eryolofy (smdy of sne*). 
flao*olofy and oMaAOf apfqr 
la the liftftiphere it w dirce- 
lly Goueded with aypTwiiay bydro- 
peolegy (leotogw ideals <<sraiar|. 
peebydrolety (hjalroleflM aspec4\ 
of ftotofy) and gai>Aorpliol<i|y 
(nterphatogieal ft a tu res gf rbeeanbl 
Ac wamr eTeets planik av 
wedavaAimak, (hacyclt«uends mto 
plani ect4o fl > and io di » h’ol»ftr 

«i^lfifeafa 

(I huv an importeai mflurwce 


QhSrflvATlONS on iniUMh 
^ m I elalnm to their unvirewiiuu 
pievem seme iracr«s«ing facts 
Naiure lus pnat inTlucaM over the 
popwlMwn kiaa of »eM panicular 
irowpe of MdmAuh One of soeb 
amusiAfl rtkiaotthipv baa baea nod* 
ced by A Sarhcf LawpeM of The 
Lkevcryly of CalifMM. USA and 
hrs colhafluev betwuc a the Calirenua 
90 aiJ. faiphurn* <ebf««wei, and 
(he pfaan forbs on whii.b they feed 
la dry years, whew the forhs are 
UuMed brecdiaf m 4uari n meoelai 
Accofdiug to ilmm. Ibt suMisd lorbs 
ramam high kveU of ootro pt i w 
pbytoc>Cioj|cas. (hm mhibrt npro 
diKtioniarhe birds Toe lawflrovnie 
plaMs. h»w\ver do not toitta«i 
phyaoedroftn* 

i:orlier 4 was bt-lu-ved thai viu 
0 im A, obaamed from ilw giara lood 
plank ar^ sioeed in ibe lisorof ihe 
birds, plays an imponeni rok in 
beeediAfl ol These and Lod sywls 
Wlwn vWaiWM A s»as «epphiiis>(«d 
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la agnculTure, foresiiy rsoliiwaJ 
vcieacc i^ar law aad poiicyj, 
•Venhed meugemefic. geegrapKy. 
ecoaoiwKn (hydroeuononucs) »nd 
soeiolofy 

It has maiy practical applica* 
nom m trruetural dauigo. irripinon, 
hydropower, water supply, draiuge, 
flood Loatrol sedimenl lonirol. 
vJinriy control, navigelioit. erosion 
of soil, recetaiiun use of waiar fish 
a^ wildlife raservaiion and vonsul 
works 


I Rainakak 
P firartA Sthaf^ 
f<«wAifi /VivorimMr 
Umemu t>'Mrvrrsfr>' 
MiilNuAeiAtum 


III tbe fbod npcrimsntally, it did 
aoi ihou any Hibel on ihc Pkeding 
pMeWialiiy Ri>poris however, 
alieady esured (hai phytocstragens 

frofli sK Ids* me cm slovcts iiOuhiied 
hrcsdiM in domrsik sharp This 
Mormainm kad Leopold and hiv 
colleafues tv irivestigak whuher 
thcic IS any sech compound in thr 
food pUMs of quails They indeed 
fowttd foul isoTJavones—Hiothamin 
A Taoniskin DatOrcin and )or* 
modonetin, hevides < nuroeiterol 
(the cdiopen found in *uncerraneari 
ebyreen) in several fond plants uf 
quaih 

During invest igel Km l>ie s*ico 
lists fsd two group* of buds with ' 
two diPrimt rvpes of luod One 
group (uorUrol bitdsj was given 
sommirLwl turksy Iced cimiaining 
srvdc protein and anolher 
gmp (cspcnnwnia] hiid*^ wii" >ui- 
key feed plus >ub(errencaii clover 
exlraet uOoUiriing Biovhsmin A 
(*en>stein and lormononiCin 1he 


How food controls population 


iw 


^\}\t I ki i^oNM k 



SCIENCE SPECnUM 


waCrol oieUOde niOBlhctrlxr 
And pradecad twie* u way agp 
io aoeipnraoa w du uptrtfetaiAJ 
qutib 

Leopold and ha coQeadAA ihfo 
exAmined iho crap (p«rt of (Iw Ah* 
m«tiArycAnAJ)eeiUeoiiflf«Ud hirdc 
•hoc betwora 1972 tad 1972, la 
1972, a dry ytar, there wop pfnty 
of rorb« but with tturued grawOi 
tad many hirdi stepped brMdiB|by 
Jaae Tito quaili produced oftly 25 
offipoap* per 100 adultt The pfeyto* 
•urogone^foraraaoMtin and (eius* 
toia, wore found (o be contiiUtiily 


pfpeeQl lA bud^ sup, HoerevoTf tA 

wA aaaso ot 1972 otoA the 

growth of the feiba vaa bah and 

htiBhiag fworiiABd aplo SopCaabcr. 

the daill peo^ad 125 

pee 100 idohL Tie phytonerofee* 

%m virtOAfl)! AlMAt (A (hew crop 

coeieAta. 


Paanu PatTiai Rov 
C>«nrMK> LStmmty 
tfZpatatf 

Uwnvflfy tf XolMSf 
JW>e« HJ m (H' 0.) 


Tihhl. VkH 


ar* 


hi^weipW 

Ur) 


W4* ykw 

% 


i mn 


beear. wfawied aad ■/« uiually deci 
duouk. la^rcMecwetenajoa) oa ebori 
^wwiag braschet flowera uniM> 
oAls male and female oa Mparaic 
eyailUA. The (rKarpeUtry ovary ha^ 
iiAfk ewM II MCh locale aad lobed 
uipmafFif 2) Vepetaiive propaga 
uoA li by uem euliia|t 


A desert shrub wkh 
industrial potential 

leaOeas klemk of CAAde* ofAcij letder. cyleidrKAl, ibhreua. 
^ lilla, Aae>oiicde«ertkhrirb.nude weculcwi. wiib •• outer waay cover, 
a white wu known at CaadehlU lea^et are ffioeh reduced, '.mpie, 
waa (Hat has valuable indutlriAl 
potential 11 make* |ood forage for 
aoAi» and rahhktt It was latroducod 
«n India at (entraJ And 2 one Re* 
tearch Inviiuir Fann. Jodhpur »a 
I 96 T bmoc then i> has well accb* 
maneed lo iKc Indun and condi> 
tions 


CottrtiHea 

Reduirini only I00mn*500fnmel 
aaaual rainfall, i( growt beer on 
rocky, <and>’ dope* m toil ihai o 
•ell drained and poor in bumw< 
The (dant« aan bo emijy propagateiJ 
from klcn vi i>n|>i placed ja mni'i 


ntefrcbutian 

£irpAri^ArrJ yi ii'ifiN/ltH- /uck 
iSyn £ ir’ifiHy AFC0C«r| (Ajcnkur* 
AiAiwr). IV native lo the Nonh 
Ainencan aiid Undv Ir u found 
powini Wild m abundance from the 
hip Bend are« ot Tnt* end SoiUhera 
New Meaico to Coalwilan de«m in 
Mriieo Although wild types have 
Seen narvevied efien, Caadelilh r. 
being domeviicaied into a crop for 
sysieoiic enploiiation. 

Bnisey 

CarkdeUiU i» a hardy perwvual 
shiub vriih hu^hy habii due to 
repeated branching of the stem from 
rhe Iwsa (Fig I) The «Km« are 


110 «M 


unpNTP RKptwra 


NOVBMBa ipae 


SQENa SPECraUM 



Pig. PlMl wn w n 


^fl In I97t» 95% lurviv^btlily 
recorded U Jodh^r. Ii reqium 2*S 
r«»rf le produe* ^*%x i* MtllkMfli 
t|(Uintilim Tpt cenottreitl nt. Afte 
WvMi, i>i 0 rcmaiaiai iMins mty be 
tiNewvd reieiwrve The phni de«« 
net leem hjfhiy iu*eep(ihle M dnee* 
^e» Cl* peM. The wtsy eett ii re* 
r«(t«d te be thicker le drier mwU 
und drjer ereet. Yield dete for 
Mn|k plini of djffkreni e|e iroufc 
« |l*eri Ja Teble I. 

l.uricUet tad r«fMi| 

When df'cd Kenw 4r« boikd le 
wecer with e httle lulphuric eeid» 


•bow 2 per Cal of che ptaets 
H otaieed es mm. Bemr «•> 
yieU ie peeii We by emctMf crushed 
dried Ttrmi with peeroleai ether la 
• seihki for 36 hours. Crude 
sepeiutes m CMeeHreiion U rt en 
•motphooe solid, yehewuh hroM 
lb edew. Pufiber i^nrac lo loove 
water ud mie is Meceiary tor 
eMoaennal wilieetien aod this re- 
&■!•( proevu has ahe hen oaiid- 
ardaed. 

Syelheiie nm. Ur^ ba^ ea 
peireWum. have aoi yea ivpiaccd 
aweral waaes Wah ever-tocnasac 
cost of peoohern, e eoenneiai 
siirkei for aeiaral waaes is faiatera 
CaaddiDi epa* n • hifh oialiai 
aatural was aad n 6 tobsttrole for 
hoch beevwat end catawabe «ai It 
ev«a appears a cbrapr' ood supetiot 
wai totapaicd ie carieaba tedaed 
capdeliHa «ai n used at a hardAcr 
ler soft ancs *• caadlev poinhes. 
chraoif |wfa. leather foodi. war* 
Bisbev. lanio*^*'**!•**( **ase», peprr 


suiad' dmtal molds and electrical 
wukcjfid n>4terials. It cs aho uii> 
Used IB the menuriciure of ctplo> 
area for defeoce purpose. 

CAdWn 

The yield and quaJiiy of 
Canddilla wai oMaiiwd froni Jodh* 
p«r irova plants rs pood and con* 
foras (o the speciAceiioni of both 
commercial prade Umcui m and 
cordMe (betory At rfctcni. Ctf'dite 
fBciociei m India impuri Caedeltlla 
wai for thtir prodwctton price beien 
Rf. 61/* per k| ia 1976. Mopafuny, 
wa oan look fomrd U>r drvclopiap 
aa tadipraous wmrec of (’endettlla 
was not ordy for cord»le factory but 
aho far pi^ishint. cneiini and chew 
tap lent tndoitriCk 

V Aii>tt(iNni AsuttAi 

IhvMim <•! I'lmt .V/i«d/ie 
(rwrW ifsMi' hftvfvh 

t Au/irwliwiii) 


chrrawaJ ll•llma1H«ns of either MtruAk 
ouymei additaoual dtii.i fiir 

a skar (ni'tutr i>f ilu' vatinii« likurt 
disease* su.'h as aiipmii pe<’iiM»«, 
rayocardiak, pericarditis, puinto* 
aery e<nh>iiii>ni« eis , as khosen in ihc 
Table J 

i I> ItRttI 
St NM 5 sAt*iA 
Itrp'l. 

•4L.B filtthuf 

JlWtfl 


4. Ha/by, John II. A Wimhorhy. 
Sinben. E.t fftsirumnKl 
Aitolyjv: joha Wiley A Sons, 
IM. Now York. 

5. Clark. L. Qeor^. Thr £nnrli» 
pedh of Specffosrofi, RbinAold 
RbWahtni Corporeiion. New 
York. 


MEDICAL NOTES <rnrmrfd 

<»iuet of Riyoeardial inforetion lym^ 
Mimi, roaches a paak la 30 houn 
and thro sohsidas to nermal la two 
19 four days. The ma^utud^ of ilw 
elevation ii praaM* than the rise m 
S.O.O.T. and 5.L.D.H. k*dt. The 
C.AK. deierfflinaiiofl in eerum of 
the patrent is a very sensitive mMi- 
cater of haan daotagr, hut il w 
effected hy previous viporpus eser* 
cne, thyroid rtitus end lotramus* 
cuiar mfeetiefu. So, a sm^ abthw- 
nal value cuiuiot be relied upon in 


Aem pego 73f) 

the absence of other cnftrBWory 
evidence 

la a renperaisve study of the 
dianotric enryiaes of heart 6vcave. 
It IS obearved that leveh of serum 
C.R.K. artdCOT rise sharply bw 
brieAy after a h«ar« etiacb while 
semt HiOH and LDH rua slowly 
and peniii for a loa|Et pmod 
fFt| 3). It IS owtematy today lo 
dsapaoM hmt docasen v« thr haw^ 
of the aUiraaiioB of S C.O.T. and 
S.L.D.H The sioderw improved b<^ 


HLUORESCSNT X RAV (Camw Awn mr r/i> 


orereqifbiia of Indaetry —hceurvy, 
speed and ecoaocuy. 2 . 

Farther mdlor 

1 

1, Clark. L Goorge, TV fVyrfo* 
padt’e of i'*rd>e«RdCavw Jfayo. 
Reialudd PubUcliiai Coepurm 


tsstt. New Vorl! 

Rikks, L S . T-re> ipertroehnW- 
emt dMfym. Imereciewcu PaWs* 
sfats: New York. IMO. 

SchaH. W.E.. X-foya—ThoB On- 
ftm. Damn nrf Fwnraf Afftf 
furm. loba Wr^M Son 
lid.> Bewiol 
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NEWS & NOTES 


Nobel Prizes 

1980 

A bout 1 j btiiioo jinri •!«, 

universe w*» fofrMd oul of ibe 
AUrrilSc Apknioo.lodc 
pbee in whieb «n«Un Uirovm 
twty m liJ diredienk. whieb luhw^ 
imtiy cooled iM collided to Ton 
ihe leitxiei, etin, phMwu» etc. Acei^ 
rdiBi 10 the biikJewe of HCyn. wboi 
tre known t»*’Symmetric prieeiplee”, 
both metier end enr»>metter were 
produced m cduel emounii dyrtni 
the *’Bi| Beri|". Bui ic h e» wH( 
true thet when Tnetier end eniw 
matter meet, they ennihilete each 
other eomplecely. To nplein the 
cuiitence of the preeeni univenc wee 
iherefoK e puttie for ^yueieti : 
Why the univenc did not J e Wfo y 
iiielf juu when ii wee bom out of 
the "Bis Benp''* Suppoee. In ciec. 
(hr universe wee not able to deelroy 
it»cir, what happened le thet large 
eeiooni of enii>nMtier? To date, the 
ph)s«iscs hete nut been abW 10 
itace * lump enti*maneT m thi> 
metier^pradomineiinf universe! Tbe 
inswet III this anomaly came In 
I 9 M, whinj turn ol Tour phyiMiMS, 
> 4 nrts tt Cromn. Val L Fileh. 
Rone Tutlc) uml Jemes OiriMCtbon 
nwJi; 4 ulauik disu<ver> at tbe 
Bioofchusen Sationel Laboieiory la 
Nc« USA 

Acv*>f«lins III irw "^yrametric 
fW 1 lKlpll^« , jII the In waof nature arr 


eduaHy e^ifbsMe lo tbe mener and 
ige uti-aana. At the gruswoM 
level, ia iP (be nodear>ieactieM aO 
(he pinides can be l epbce d by tbar 
aal>-aatttf nrpnaln—fiw eumple, 
a peaiirow (oc^tiic eketron) <an 
replaca as duuuu Abe> thoa is no 
dUTeRMC lictwceD sadear proeesiee 
aal reacoees and tbeir ntfror Ima- 
whkb, in wiiu* wofda, meaoa 
that if a (Um efanaefcas reaction or 
pro ecie o taken, to mdyM ii hardly 
BMienwbetbcr tbe lOae it nu ettber 
fontordi or bnetmrde. liolated 
variebona wtre fousd in tbe beba* 
vwur of varioae baeic reaetww 
and panicka. but, on rbe whole, 
thn lows were prewaed to be lo* 
violaMe. Tltc aforementioocd team 
of ptaywcisie w«a laekhng Ibeie aa* 
pceuofibe "SyAMria pruKiplM" 
(B tbe beknriour of (be fendemetHel 
pentcim when w stambM screes 
s c me ibinB quite wneipected. Tbe 
team found Ibnl ihe k*iiMaon, e 
ncuual aaiiehif nuclear panklc 
witbbalf ibe mesa of a preton nod 
very sboct bfedine. did not obey 
the neturil laws two tiinei in every 
1,000 rcnciicew Tbe oudenr peruck 
decayed into a pair of rmenofts 
(preos) intfcndefdecayisqiaiaibree 
pions IS per the laws of nature. To 
diecover m neaute • violeUM of the 
Inwsof nature waaendendawonder* 
fal acbeeveoxnt. bat Hill sore 
wonderlul was tbe eflbct m bed on 
tbe endcntandiag of the universe. 

It It appnrear from the violanon 
of the prinaplea of eymmetry that 
nature fevoered metter more 
than aathMHer So mihia the 
firm r«V t ec oad s of tbe **Btf Basg' 
the fomwdpo of matter went on at 
a hifber pace rhea anii-aaiHr. the 
muN ofwbiCbwaslbeiwhen matter 
eod eoMtanec of equal sotooMs 
were ansAilmed, Jim enough was 
left over to lorm the inriverw 
that we M today The vwlaoba oi 
tbe syidmntric pmoelples has abo a 
bearing on other related BsUs; fee 
etample. tr leads to Ibe pomebte vWw 
of ibe iisie*revenal phrno» 


menon, wbteh, what li eiacdy meaiK 
is sol yel clear; It "V* lends support 
to tbe siS Qoirk theory of Batter. 
According to tbe theory, matter it 
built up of fundamental six paAiclei, 
called Quarks. 

Tbe ftoyel Swcdiib Academy uya 
(bet (be two Anmi6an phyilcieu 
Jaaes W. Croein of University of 
Chicago and Val L. Fiteh of Prince* 
ton Uaiverstty have bees ewarded 
tbs IW Nobd Prise in physki for 
tbeir aforemeatiened dneovery which 
is sa "imponaai sup is the under' 
standing oi mailer esd hf« on eanh' 
There IS some anhappineei In thr 
phyncs communiiy ai to wby 
Beef iTuitey of the leam, wbo had 
I ben koae to Pnaoeion Uotvershy 
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Ilf then, (bvA, fuA m iv prudiK^ 


on*k«ve pfibMAccfToa tbe Cm* 
KrfofNucl«*t Stj|ilie» PniKC. k«d 
rM bwo tllostd to shire tbi Ptw. 
Tb« OBjuaoa ei Junes CbnuniM 
)S BAdimiadiMe beaase u the 
lise of diseowy he wu i gn^Mte 

fiudeot. 

Chcuinr)' 

Oenciic eogiiKerviii is $ much 
ullred ibout subject today, ind 
ihoMldn*! ii he? [i ii likely to revolt 
uonue Bol oaly ttoMfy but alio ihe 
fucuK hvA uJ homo laptete. No 
tsrpnie ihii the iiten Nobel Put* 
in cbemiury hai bus awarded lo 
ilirve iBokcalar btologiMi, whose 
roearvhA have beought genetH* ea. 
smearing le a pau Bitdnuwd el 
ualy a decade bock. FMIofseall} 
<peaking. gene, whose inamptilar>gn 
X ceripcd 'genciiv en^nearMS". n. 
the earner f\ hcratliiy m all hvmf 
bamgs BuiattheciMmlosllmlk M 
lU DNa lUeotyrtbenuckk eod) 
mokuulc that««ihe evrtcr of berw 
dity in the u«ll nlAhinery of any liv< 
inj tKin|. So It will be ihc DNA 
«hwh would be the central t^ra « 
the alucldaiien of the rataareh work 
ivTthe latest Nobel PHte wiMMrs 

A ONA molecule M eospwiad 
of two strands. «hich ir« baih ap of 
fohr chemieals. namely. AdeisiiK. 
Quttiinc, Cytnnjne and ThyMpc 
The two nrandsartiatertwined.ohe 
'tTtrtd Micity complemeoiary to (he 
other, like the oppsowie teeth of a up 
riiteaer. The four ehenncals arc ee«w 
sidered lobe the ba»K building Mocks 
which produce life la all its splen¬ 
dour and vBikiyas saen os iheenrili 
The foul chemkats are ibus ako (be 
baste alphabets of heradiiy, wboae 
oamber and the order in which Ibey 
jre arnsngedi decermm the chemmi 
instructions retired ia ihefiiactsoA 
ing of Ihe cel) machinery In a li^nsg 
being aod the fertber propaiation of 
ii« hereditary cbaracieriKtcs. 

When tb* DNA has (o ^ve some 
'OUruciiooi to (he ctiJ maebioery, 
tbe wrsods uncoil (hemaetvea. One 


sts eompkmenmry eirwid with (be 
use of seme elwmKah and pestet 
rbwrwwlypcodocndsunndoo letbe 
cfB HSKhiaary With (be proper 
eb n ui w i nssirucooM wntien « lU 
aipbebeta, the new stmed iben cap* 
cutes tbe work in the cell maefiiMry 
for wheh rt wns produced Tbrc, «a 
shon. « tbe ate—rr sn wbicb DNA 
controls tbe vaesues barediiery ebe* 
racicnstir* m a huiaae. or for that 
maiter. any hvi^ body. If. by cIma 
GC. ibere is sonw dcfbel te tbe alpta- 
bets usd (hm lO ibe rhenucal its* 
tmctMiss. Ibe body sidfefs accot. 
difl|ly Sack inraifi m the body 
are celled geoesae defects 

To ■sdrriiand (be ewruclsoos 
•Tisien ina stfied ofDNA.Cba neni* 
bet of a>phel!ie(« of hemh'y aod 
(bear arrawpemeM or order in ibe 
nnad seed to be known Avireslikc 
P(h>X 174, wbkb ma vu) pnnetlvc 

SANGER'S SECOND 

Piudeneb hMWrt b ue mr a ihr sreond 
•AjrnCul to win tbe Mabel lour Mv« 
• (tar uma sabject klerbrt (tar U ,6 
phyria Ms DaiQinii. who unvoted 
tneeialor «ee two Nobel pmee s 
yiiTaca. T«« oStas eoenliatt who eon 
(wo NobN Prise bet»two dif fc i w* 
eal»>eu we taUrle Cunr eod Liwe 
Pediiw 


form el' life. >ni genei. whteh 
eotUein so Ims than aipbabeti 
of beraSity. On (hr other hand. ■ 
buBtan bani ceniaini • (houinad 
million such alphabets. So. to decode 
lit idenbry the alphabets, (heir nutn* 
her and order, which maaas to under' 
sued (he jnpruetions, la an atdou' 
and paimuking task Hatf of chi> 
yter*s Noble Price menei has ihers' 
feta boM shared by I'rederKk Saoget 
of Cambndpe Vnivariiiy, Bniland. 
usd Waller Cilben of Harvard Uph 
•erMy, U.S.A.. who have boihdcvr* 
loped lechruguct for dausding ibr 
pane or DNA While Saogeri tech* 
nu}«« It hiologKAl in naiurr, Gil 
hart’s IS chermetJ In the lortnar 
tccboHiuv. enrynei, Use biologKol 
catalyMs, are uaed and m the laKcr 
cheAM? nwgrrii' Rj ih> usi of 
ibeia iCEhnM|ues ii it now nut&ihJe to 
decode about 1.000 alpbabets of 
hcredrty from a DNA strand in otk' 
day; while, earlier, orJy SO alphabeiv 
could be decoded m one year 
Tbe other half of ihi* Sobei 
Price mooey has been awarded to 
P iol Berg of Stanford Uolversity, 
U,S.A Berg could cuily be called 
dm '‘Patber of Generic Engineering ' 
because be lavcnted the technique nl 
gBba-tplleiAg. which tuerally mean*, 
y<BfbB| togathff of Ibe vanons pieros 
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bcunce rsportbr 


NM*MOTtS 



sMi LUI>«1M Gn^ SmD tkfi, imm tmm ii M 

•MWflf V««> 


<ii yene iir DNA H<r| tnd hit «Oll' 
<Ji«c«verrd cn^ymet »lueh 
vtiiild help iRefti 111 makieii urtoe* 
iiui4e lenes Whcr««« hm k( 
i>n/>mr» ^oyld «Mily the leiw' 
into piecfN jDAiher cmiW peuh 

'»r liMfi iNem up ii> lorm new genei 
not Iowa 4 inneiure Inatherwe^. 
H It now pewhle tn prMuee new 
'Petiet nl beinfi ui beinft with new 
^herscterikiic* An^T ^ulKl»nn^ fee ihc 
henent ol the minkm4 AHo. ff**' 
'Plivini tKhni^oe ei^hlet wientiwt 
u» iwlAie a ipetiiu |ene and ihu« 
undertund the themKii murvciiOAt 
tipreited by ii SvOi Ntvdiet wpeld 
help in removini genetic diMetet 
«ind wneert ihei eniiet the m*n' 
kind 

MedKIn* 

Wh«n<v«f eny loitign aicra. 
n^nKly chemicilt. Mctcrie, *init. 
I nier a living body, the Uitei irtisit 
«i« n<c«encc end m iCte proceuelrai- 
naio n The body prodoeet cerrem 
.homwals. <jJled anii. bodies, wbch 
L.<>nduci Che eitertnineiioo of the 
igciM Bui ihere ii every poceibility 
ihac A living body iMy no> hive, so 
ii» vev, Che equipment lo esterminete 
j roreig:n agent In soch cues ii 
bi»onie» ilJ and even may die Wheo 
ihe body hat ihc basic equipment lo 
iighi e ixrtaiB Toreiga apent h i$ 
tonNideeed co be "immune*' lo tbM 
igmi Jn reuent unvt ii hat been 

»OSNCB UPORTCK 


toead iMi e set of penes eoMnoh the 
immunity equipment in die body 
]■ oahe* wonts, a bumea. oe for dmi 
maner any body u hereditenly im¬ 
mune u( not immune lo e penievler 
diteoie ru difsrs 

So if the lenes sher MninKi the 
body 10 lypbi e poesicolir diieair or 
dneoiw ere xtauiAed. ecsenMu un 
Me Ibe hnowMft le reorfy Hiom 
penee inhueinnbanpt «bo or oBho* 
led diK to them. There or obout 30 
streb penetMoKy eowaed dieeoin «n 
human beinp. fur eoampM, multiple* 
Ktofows. rhmemoioid onbrnio. |ui«* 
tHk diebeiea Aport from a body 
beeemi n p Hmnuoe lo (ormpn openit. 
wbicb IS pwiie oaiurol. t te olio pom 
nbk ibai M may boroms inimooe tv 
Its own a^f. I e . "«dr*meteolas" 
In Mch a oar the body would pvw 
less a sdf-aSMCcd whicN 

may eveMuaBy laad to ks death 
CMy ^ncDc Biamputanon can then 
save the body froeo a chrome dteea^ 
o« death So Ihc study of bnhs be«* 
wton ^netica and imnunolofy (i 
likely lo make maakind free of the 
ofoRmcodooed iRnasa owd dolbe 
Thiea s cROtm i hpee been awarded 
the IdiB Nobte Pib ip medicin e for 
iboo rcMRfa went m cBabhehini 
the links 

KoBarsb work oa Ike Imks -bet* 
wean a body's nmaa syets or 

^n IB a di^dly lUfCaesi 6dd. lo 

7M 


the early 70s. Geor^ Snell of the 
Jackjon Laboratory, US.A., wac 
studying what mokes o litiop body 
ocsept or i^iaei o foreiin orpsn oi 
liwue iranfpleni. In other words, he 
was iryuig to And bew a body rw 
copies erkac are lU 'salAnoleculei* 
(or rtasues or orpaoi) from those 
which are of another body 
motive was to tee if penes play any 
fok la deodiBp this issue Hrs me¬ 
thod wia to Weed mica wiih aJmou 
idomea) peoes eicepr one He Ku* 
died whether one differeai pne in 
any wey inluences lAe body of n 
souse to* acaapt or reyeei inoihei 
motiae I tissue, aad he fousd ii to be 
»o He found that a perticulti m< oI 
genes plays a nore imponiBt role 
then othen ip contrelhng (he im 
mene respMae of • mouse lochc 
viasplasitation nc a foreign usiue 
Subaaquenily, Barvj Benacerrafoi 
Harvard Vniverwiy, USA, showed 
ihai a g«niCBlar donunant gene 
whch he eallfd "imiBuQs*reepoPk6 
peae, eontioli ihe immune reiponw 
of a mouK to a formifi apeni, whr 
tber 0 virua, a tissue or chemcais Hu 
arrived at ibis eonduNon by feading 
a lahorotory.mide formpn apeet in 
guinea pips and mice He abe uu* 
diad m minute deuili hew pene^ 
maoape to influence the immune 
syiUffi to eateifmnaca a forttpn 
agent in the body Howevor, all 
theoe afoRinentioned oboervaiio*** 
we based vn the studies of enunaia li 
was Ihe French doctor Jean Deuisei 
of Sainl Louis Hoepiiol. Umvcrsut 
of Pans, who took the punt leap. h. 
dirv r**** a sunilar ui of "imiriiiBe 
responee' geoes ifi the human body 
Credil also goo lo htoi for inirodu' 
011 ^ the culture techniques m sue** 
•ludies. wluch have speeded up rv 
search m Ihe Aeld. Besides he hes 
ste claswAed human nsaues into 
groups fur suvcessTuI orpaa or tiKur 
imnapianiaiions, juil as Ibers are 
blood poupe for suscecsful Mood 
marfiiiinni 
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YHC CCHCENTJUTON 


CAT*aOVl&M 


IMHIIItOfB 

•Cimnn-y HUSUACD enzyme activity -TECUNidVe of assay 

CCTACTDItS^ 
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Diagnostic 
enzymes in heart 
diseases 

FpHF ruugnncBC of Awyae 
«tlvrty in (biue* nd body fluidi 
pro»idM 4 ufnifiBWU sid in \de dit|* 
noii>» pfOgfiOAJi Aftd inafmcau *4 
dlMAK» of vaHow Or|M lyiMOl*. 
Trutymei h4v« 1*0 propenns, c«u- 
iyili AM ipeelA4icy< *tikd W ibam 
tptn from ediof bioohMHMsb aca* 
>UKd in clioKtl bboftioriA. Ai 4 
mult of eV4lyiis» mzytnn caa be 
detecKd 4fld mMiured pFACiwIy la 
liny quaniitiei by virtue of brpi 
chamiCAl chaoiei they vadue* ie* 
cAuM of their ipaeiSeily, tlwy p•^ 
rnrm taiki reitticMd 10 certAin am. 
and Art Ideal ceed io aruin celli and 
i>rsau. 

The teddsb and coraiilete Week* 
A|e of 4 eureoA/y artery by Uvmb* 
bone, for eiataple, csti off the bteod 
supply to A loae of oyocardial iiwte 
(iMn nviucle) deprrrios it of oxypn 
and ilocow. Ae a reiuH of i<«Me 
dimatt the peaieat udfen chest 
pa>a. The diiiBtefrBiio«i of the ■flbc* 
UO reiiuk kada to 4 sudden reMtee 

9 ^ (be cudiac (heart) ensymec hiIo 
I he eireidaiioa (P)|.)] and these Art 
removed 41 different raus fron tbe 
plAeiu/MniB. The nereaie aad ro- 
niovAi ofeoioeof (hoeeruin ctuytom 
charaetemtic aod ii the taeie of 
rdentiAeatioa cd eeverti deeeaeee of 
heart (Tabto 1). 

The eluHBibanikisiAiti (E.C.C.). 
i>ie rooei popular nifAni of diasaoea 


of bran dieeaeet « feNiUe At it doov 
00 ) rcwal (he cooMon of the heart 
ia a Bumber of cttualiom Por 


euimpk, lA heani previuu>ly (bin.> 
|ed by aa inrarotion, the old chan^t > 
often obwvrt the recent Hecirn 


Table I. kafyare dlapoVe io eaediec diieaei' 


S.M tiinmt 


-'(dAM 

/««u> 

AiMMaii* 

1 SCOT 

MioarAeO 

> .. N«MM 

eanwl 

eirwiM 

Meia«l 

reMwetion 

Mini •M'lvEe iHseini 
0 MMi eM(B,^1llli' 

nUKUlU eiHAM, IMIO 

4>»M •ViOtWAlUlwl'I. 
f«nc ni'Mil'pe ri««iiiN 
le driifk lAchitliHH 
enilc<Viei4inib 

2 SLM 

II 


<w 

miw 

(lev«t>on 

Wuu ctelwk pMiniciii«r> 
wirtrciikni, MeUeiu. 

(ArcMfnA, fwaaloMik* 
i« enetnu dvaruynw- 

] SCM 

Mmam 

NenM) 

Nomw 

Inecdlb (e^epi i<i 

•Hnctr daeue 

4 SHtOH 

MM«%W 

«Muen 

Slcmien 

Eirwen 

Hiahb apeelhc eli^eil^ 
eleveiel in hnailll'. 
Mit reiwt ir^crcilen 

9 SPVBddetae 

Medvsie 

EhMtei 

SlrVAikA 

HlaMti wtw In AlwM 


2 X >M«al 




‘So:::. 

w 

OttOenK 

lOnitaa 

N.(dlMiat 

No etlAAP 

£fe«»i^ fti hep«i* 
^iMUft and arunoA'ii. 
Im ibmBc ihui IJ7H 

7 . aorr 


Mnat 

MUA 

NecAeejt 

ifn>at 

•wt 

FV'ViM in hcMiK' 
dMSMl Ul«*t TDO'C 
eDiaiC aher’ dmpK nd 
aiuimpitteo tian 


Mure SCOT (eleveioj SCOT 

Mth AnameuUna Jn 
ihe pnwm ef nofmil 
serr MEtarA fo> 

£are*< fiMrocit) 



Mroic^. Nons 


Cf I 



F«. TtfMW • mmi ««*>•« H««H M i » M> ayAciNM rtMto* 


cardio;r4phic pieiurt lo fayocvtba} 
Inliiciiou «'hMA are IvniavaJ 
(chaaces insida the heart bipod 
vesseh bm wrrhoat blockafe) tad 
in which *Q‘ war* changes do ooa 
ihow up la B C'O., scnuB eiuyrao 
dei^rninaiion can be ufilieed for a 
ekar picture of the ard«c aial- 
fueciions. There are several semm 
enzymcK that cea be used for the 
atudy of heart diaeaies (Table 2h 
Serum ilucamK'OuloasetK (ran* 
«amiBa»e (S.C.O.T.^is the moai 
commoe eniyna used for dia 0 toMs 
of heeri disease The conceanal«oo 
of ihic eA/ym« i< very htfh oi 
hearf mgsek (oiyncardium) and 
»i nils kharpl)i m verem of 
ihe paiieni within the hni |2 
hours wficr a myocardial iBfiiK* 
lion (heart ettaek) aad (wrswtv u^io 
ihrirc 10 hre Jayn SCOT levels of 
over \ IJ (one I.U. u equivaleu 
to the enrynie aelivny preaent la om 
lure nr ihe verum) are uneady 
vhiorved after • inaui** infarction. 
Jeveb of over 150 I.U. are aaeueiaied 
with hifh mortaliiy and ktM below 
50 I U. will) low monalMji. High 
leveli of this eneymt m lerun alio 
ocewr II) rhe abirnce of aoy t C.C 
chinien In »iich utwrs ihr etuyme 
ditpioeie providca an earlier efae so 
acute myocardial daroaie. Tlw 
hiiheet ineidsiwe of ibe abaorotal 
9.0.0.T level occurs on the second 
day nfier the ntiaek 

herum lactic dehydrn^oosa 
S.L D H itrnnfkdin v«f)iii|«:oAcenir> 

1 able 1 . Um of leipeeieni diacnwsrk 
earymes 


antineu (StiOTi 

2 ^iwn Ueiw IXlirdriWMK tSLDMi 
t iSemm 1 acnc OenyerotCM.W Liuangii^s 
iSLDH iMiv^rw^i 
e Saum ftldo^eic 

I Scrum MUrv ne^y( 1 roecoaM iSMOK) 
«. Serum llTartnr iuiTtck CMhjdro- 
teniM iSHBOHl 

y Senin Crecimc Plw*eOua«M ISCOKS 


atiofin ir) aH (naiiot of she body 
The incmte of L.DH i% the 
venin may foDov (iimk 
often iMUfcmdc in dmgnM 
The SIO.H. nsr after a heart 
anaefc « of diagncwtic vaitie 
only when ocher e«e«e> of riscue 
i^Hry have eecn etcMed. The mo 
la level of thn eaejmee in w««m 
fsoieworthy wschia l^24 hiwn WW 
myocardial infaiciioa It may pcrws.t 
for oMie than a «mk, eve* iftn 
iht SOOT tovel hov fHenved to 
•orwial 

SertHo I 1 ) H isocacymm oCei 
beieer diapoettf spnAity thna 
serum L O H The itoeacyiMv oon* 
w«i of fi«o dilbmi coo^mews. 
They caa be separated by puttk^ the 
senwD of shp pasm m high *olta^ 
elecinal field (tachweaSy known 


diswc ptoccuce. The fne coo^io- 
■mis an hao»a at «), fi,. y, 
and Tx of which a, pndomndsei 
10 heaA reusek lod damage of thci 
liaspe after heart atact ns^ ia 
caCcw of iha maipniifii m sonun. 

Serum aHoUso aamty. like the 


S.O.O.T itaehii a peak oa the 
second day aftor a niyecardihl inf«^ 
eiioa and usually reiuriu to aemal 
by the fifth day. The hiiheat tbnor* 
mfil lovels OTu nboui five iime* the 
upper limit of the normal enQrne 
a»»ay ithe normal lanse is irom 
I S7.0 l.t .i. 

Seram malic dehydrogenase 
(S.M.ID.H.) IS widely distributed 
and ft pnrtieularly abiradani mbearr 
muscle skeletaJ muKle» liver ami 
kKloey. Increase and behaviour of 
is somewhat siimler i« 
iNe SO.O.T and neruirt aldvbise 
le paiients o( acute heart attack 
The level of •erum hydroaybu* 
fyrate dehydrogeneac incsenses after 
myocardial i nfarriioA, and to a lower 
eetenimcortun liver diseases (hepe* 
iitu|. Bui haan case^ ran be <bs* 
Imguishcd fim that of Jiepatilx 
because the H B D.H./L.D.H. rahv 
IS elevated in Kean disease and 
towoyd IB livcc disease 

Heart atd muKles ara tte rsdioi 
sounw of the eozyme ereatiiie phos* 
pbokinhse. Tbe acuviiy of thia er* 
qmso m serum ha» been found to 
raise wjthia a few hours after ttse 
iCovrPmrd oe peer 7ff> 


t An *>< tt» M.’iaw 

1 IWrum Otxwiucuiu lunatic Tr. 


m ekctrupbeimis) The individual 
componeats separaied by this process 
may blip m ddfertidiating the varsed 


srieNTR upOftnsK 


WiVIMBtB tMn 






SCIENCE 
FOR THE 
YOUNG 


Gopat Chandra Bhattacharya 
-«a self-made naturalist 


COMB am tn tern witb 
^ uswiwlly kaea ivamM* at 
riAtun to ipaad tbair ItfMsw (ti» 
rnoihly tbMfbad (• thii 
minded carver of euiuaiei (be nor- 
vah of (be livmt ireri^ Sueb, » 
deedi were ibe pereooelitiM at 
Cberlee Ddfwio. Jeu Henri Febrv. 
Bi\|eoe Mereie. ead OopdJ Cbendre 
Bhetcecberyv 

DtnvlA ii of coane knova to 
everj'bod)' (be pro^eonr at tbe 
theory of evoiutioo. fiat mo eport 
fram (hie. everyooe of bi> other 
jnve4ii|Mioni wooM eoCHie bis 
le be e tnot aattinliet, (New. 

poUioitjea of tbe Snuib or- 
eblde, tbe lUb bletery of Qte eortb* 
wora eod Iti beaeficiel effect oa (be 
•oll« leniitivicy of pbate (e WisiolBe 
(Ui book on (bia eubjecS if « pcWndr 
•1 (be luer reeeereh of Sir J. C. 
Bom) and aonpvmn of emotioB 
4ftd beheviotf io oaea ead other 
aatBtte ere nifterly tumplM of a 
nebiniist tt bie beet. Wriim io • 
epvklin^ deer leofueie, tad a 
lenguace that ie the bow well'kaewo 
io the werrU. every ooe^bb boob 
cootrlbuted to tkt body of bontoo 
fatoiHedfi. A|ia Peb(v» du “KocDBr 
of the Eaeeet World” ai (wed by 


MeewUoek ‘'tbe Ibnuceble 
obeanw' by Vanm, devoted Ue 
dedwifi yean at eoetpdmn* <oeo 
after a )o«| Wner icrvale agatoei 
iriadjti poveecy, to Ibe coBpoutloQ 
of Saamkt Btreaiefoglparr. twviei 
of boob ibM preaeated (be raecioi* 
(log world of It arte a 4 boW 
pooiie iMfoefi. Tbaao vorbi too, 
wrv oppHe^d •« (be eiMe world, 
lor ihQ were wrtteea b French. 
• BOW peesti^eae leagaage. Mania 
ead B^tiacharyo vwv. oo (be «on* 
trvry. vktiae at • m !■■!(■> ■rim 
barrier, Morvb neordad bb obaer> 
toriooe he AAikaaoB, a bagimge 
derived (toa CMcb. Ffcaieb aod 
Zalb FaUiebad In ob ecan looib 
Afhcae oewignpere, they .wiwaiard 
BOWfy Mteown to tbe wide world. 
fioBB at tbeie atkiei ere proboMy 
loct lor ever beo hMkily tOBe bore 
bcca ecBeceed nd troeakted lato 
e*giMh tad e perneel at (beoi |tmv 
ooe phttoia- la hn la>er lifb 
Minia (nrried oot obarvaliOBe 
CO wOd life m SobB Africa while 
Irrtof thne k ■ teat, Receally he 
bar bceoM wribhoowa (bfoogb the 
widely nad boobi of Robert Ardrvy> 
Rlaiinberji. (be f%bia of 
Bea^l, re aoi dB d Boat of bn obeo* 


vtiiou io locid BeopJl Thli bee 
eiriebed the kcfua^ but aewrally 
left 00 Berk or (be world el large. 
Pabrv bed ao Alaaeadre Teiaerla de 
Uaftoi to inacnit bli flodieil wltb* 
oa norriei the peecy of (he ort* 
giatl to a larger ciecla of Ea^leb 
ipeaklai people, fiueb U oet ibe 
cnee wiih Bbanedurya. Sam- 
ibekw, be baa about a doien iae>v 
oMal aod pepokr artkfee la Ervlitb 
10 hi* eredii. AJom. eelfuaugfat lad 
litiaied frOB the aaiarimm of 
etho te gknl eaenoB theo iwiftly run- 
OBg A (3e«mBAy, there «vr appa* 
ready btfle he could do. but be hai 
doae it sarprUagly wvlL He aips 
have tndad hit carver w a ciert io • 
jitfv mill or u • village echool' 
naeter bat a very »hoit ankle 
wriilBO by bia oo bMaaioeeaeaM 
ia t Beogali periodical anreAed 
the attention of Sir I C Bose who 
offered him facilitiev at hie Inatitute. 
BbaUacharye worked with Haae 
Mofitieh (who vialM CekuRa) oa 
proMaoe of bk^iumineeceacv bul 
he hae ao pobliehed paper to hk 
evdh 00 tbit subject. 

Hw fim edentifir paper seese to 
be ooe oa aquatic vpiders. He had 
watched aod mdred photographed 
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thew apwlm ia wdw of ctae iu» leietM. Em 4 Ftln it (ba Mceod ic., tbe Aau of sulritwm Imibi the 
menbto poods it Dtun Dwt. nmr ud tbivd tmin of tlMi orav dowsitttt fidor, WiitlUfhifyi 
CtkuSU. Tho pHoiotnpto stewitx ^ wcoarily to bo Ism of« tioil iivMti^led this ttpeet 44d f^vad 
tte hastily of /‘ancdojt (• woU bias ihakimHan ofmecantb conpdlhii evMfitco for this Uteery. 
ftsh) by fheie spiders <pak hi^dy arty Smdkjib cotofy. Had he He pnvotced the etO fron for4|*M 
of «B lodioA nanraliii iq thoM deyi. the chaaco of wortm ^ eoUccSiac tbe food tbey wovU 

He abo succeeded is pho(u|iiphtfig rote school of Titbsrtst es Lonw aonttUy obtait end fed thsiB witt 
t)te smell bas {Hfu/rtOe) caugM or Voa Friicb. or (hair SOMhars or vtifiBUl toed Even whh vary jbo* 
by a spider la e bftia a co«*hiMaa p««n like lle ^o t h, Uaikvah or sam rich diet oo kiop and quesae 
In thOM days. iM AsnsrcaA One KorUer or ihe QeMliM W. wsro bom io tha sesu. But ot beiag 
MuMum of Naiural Haiory bui^ Koehler of chiBpaaaoc toMa» preaMted wtb the tswly sproaUDg 
ohed a special programme for cal* Ihaiia^asya bi^ have mniad leave* and bude ofango aivd some 
leciioi intormation oo »p*den ud woHd*»ide fsjw. other tree* ia (he summer loaieo 

Bhittachatyt publiiM a paper Aayvpoy, I mAowconcaatiatlM ^ eiue produced males and 

In the feme ex mo^iae^h^afvraf on only ihcae of his diecovtriei ftimelrt Under natural conditions 

hhwy (a» well as oae ia Tme* %hid>. I feel, aw of aaaanal owean. the anii do feragB etsd eat these 

ari/riiu qf le.rr liuiiMe). He vme Use flw of Ihsae is c oa ce mad odh kam la sooimar. 
oite of (he very few Indaox as that a ipaeias of o«e aau These larfe Today, the seieacs of heredity 
time who boiBemd ebout the world siaad aaix cookirwct bbu out oS has reached ihe level of molecultr 
of insects end the like It is sur* kavea rassashlial b*rds’ bbbj. la fmeucs hoi ev««i here this uephis 
prismi (Jut in a couar^ like India order so study the aass laiide the ibeery peees an imponam question, 

with her rkh cultural bsritiic «w ness he laveased a siapto hut ladw We may recall this the larvae of 

compeucag a love of Nature as a aBOS device, namely, hesaeooraied cenam mariae snails raquin eertain 
evidenc from the concepi of 7^^ the enu to cane tract aeais with tba special toed ilMM, tipe or uuU 
rM or such tales as FanrhsHawa. help of pBcas of uiniparsai caH^ (orianreraiss. xn ordei lo ba abls to 
paepis had lost all eoataer with phaaa. He eeaid lhaa see the anis Mamotphoes. Perhaps la future 
nature and net accepted ilus braaeh inside the easts and e oaiBasd oae can study the tff«et of such 
of nodera Kieacs. siibsr It tbss^ tba ebeenatiaau pm 20 yuan, tohd oa ska DNA of the orgaaiiiiu 
fora remained for the Brnisbsssljhe The neBbar of kiap. queaaa. mt- (Urma of eats or of thois irulla} 
Sir Elijah Impey to bfara iJie tiad kers end soldiers hern m each Bsr end abed light on the merphofaiMic 
of Naiufil History m iHi* country wes nosed and recorded As a wen* panerwt induced thmby. 

They gathered to|ffrhef ledian ertisis knewtx. tpari froa She mnle and Unfonimateh', ihr hndmp oT 
and taught them to draw and paiet fsaMir. aol socieSy also beasts of BhattncKarya pebJuhed in Ihe TVenr* 
realistically and with i^ir >iclp pro> werkmand soldisn How can thcM orhoar qf rv Boar //uiitytt during 
duenj beautiful lonm on Natural orguiwBe wah their ceasidariMy the soabre period of the Second 
History ddlervwt morphopane s ic gactaras be World War remamsd largely uv 

Anyway. Briaitacharya Ibeo bom onl e^ the aow ^nsrie stork known. Becauw of the war iha re* 
rushed headlong fathioaing out a (of aoroal fesnalei and natetjf saks d>d nol come to the aetice of 
new cacesr for himself TTur, hi rr* Soase ccieMssCs were of iho opiaioo the Genoaru. From JP37 to 1947 
(respect, isems to be adding a new that (be di Beras M pnneras of aaor* Ooetsch in Osraany had been 
dimsn«iort to ihe ITmfiti language, phogsaean ame out of diSscear food studying tlailer problems aad his 
creumg a irend o/ popukr soenca. aad fradrag eenditioas. la case of concluxiont have a certain resem* 
which wa» ifldord initialed by aaen bees, for raaaplc. n eras knova that bteoee to that of Bhettacbarya. 
like fapdaunda fUy aad f. C. spccia] food like the Royal MIy Goetvh touad that certtin tub* 
Bora. Score*, perhaps hundreds, of is aeceixaiy for making a qneea out sttneos from yenst, fuagM.ere., lo* 
arlwles were published by Bhacu* of a larva with she potential foe dMw tbs larvae (o develop inlo 
charya m veriOBs Brogali ptrtodi- hocoanngarcaiafc Witbootibiatoed apeciaT castes. On checking his dates 
cals, antcles leu poctK than ibnt (he larva wonld tnra into a worker, one .can seo that Bhaitacbnrya's 
of Fabre. but equally appenliog and But som e scieblBti, e.g. Haydak, concluaioav were arrived a( two or 
with very aearly (he tame nestcriy ihou^ lhal Ihe qaaaUty of food is Ikree ysmrv eaKier rhaa that of 
touch. At the same time it should more important la c«b of aaO. Ooctsch. However, Goetsch's had* 
be poroted out mat laevtubly these Wludm, the great oioBolpgKt of toe, have ool been ceocluivtly 
suffered from an mlwrenl weokaera, that time, did not asBibe mad provod or i r p e atad later, lo 1B40 
(hat of the loae wolf of tnodera imponaoce to the **tropbk7 tfacory, Wetsou in England carried out an 




Hill*! 


jAttrewini obMrvuioA m rwe ip*. 
eiei or«nU th* l<rvM of m 
b«awii« ef ihsK 
blvk yellow colour, reepec* 
livelir mterchAn 4 iA 4 the lervw 
different none one could »ee Umi 
irtnilbrnni to oeete provtM wiib 
richer food lead* to • higher produc* 
lion rote of queoes. S»eiu/ Mieru 
by Wilion >% • Btble for the etudcnt 
of entonwloiy lodoy. Wtlurfi ho* 
rererred to tlw work of Weiton nd 
OoetMh but he did not have the 
opportunity of comint oerow the 
paper of Bhilllchary^ (The author 
ha> receoily meivud i lener fVos 
Wileoa nailni that ha coaaidcn the 
paper of Bhanacharya to ba a eoand 
piece ofpioneeiiui work but ihal 
Wihoe’e own rutuhe on A/ncaa 
lata are differeat). 

Let ui new come to Che eacoml 
diicovery of Bhertacberys. At 
Ooabe ReMOrcb Stains in Tania* 
fua,]an 0 GoodaJ - Lawick and her 
troap have ohierved chiapan* 
zaea. ThcM chlmpi not only MO but 
raake lo«b. Koehler, the famooe 
ptycbolofcn, of the Oeatali Khod. 
had of coirM reported tool naiai ia 
eaptrre ehlmpnirees len| e|o Bat 
the wild Ootahe diiinplaeiea fint 
ruvuakd to u» thalr aaar hima 
inuUtfwM* io fathiODioi a Kick out 
of a bnutdi of me cad diBsc cot 
the Ml tod termitee i 4 ieb Ibey 



tkn M viih pnao. LBiewieo. they 
can make a cponcy «d lo a la^ 
bnach ^ ehrwmc u*! thus uak 
naiar oM of an maccaeaible hob 
(Bat HaoaKrm hna thowA tte hrM 
of thcea lav tool mind behaeieur in 
hnfnwiln ilpt —ll^oaiii) 
Let aa loUow to the *ik 

plabi ef SoendKi and awMch oor 
anaakn fron ehiapa to Naophroni 
or Eiypuaa vakum or ntnak't 
chiekm.* They toe oee Mob (ihoacb 
they caaaec <aak» eoe). Th^ pkk 
up uonea and arike ai the oMrirh 
c(p and bmk open the Mtdh 
beforu Miid 

Em Ihe bwly ineeci may ok 
took. Many yom 140 Beckham de** 
eribad ho* an Amarnan huntai 
•uep ueoi a wall |ra*ul chip ai a 
feamraa and heatt tot the ebod 
vany of the hob wheium the ted 
bid her egp and a food Mpply 
for the fbrure larvae Bhaiiacharya 
die e overed ihe tniaa otethod m ano* 
iher tpacKt m Benpd But a awrc 
latcmMd lair »Itel of the carwif. 
Naiunlmt know thai they take 
eaiu of tkOM «0i, Bhanacharya 
nettcad tkai oaly dorindihii "brood* 
Md'* pened they carry a oiuddy 
byer on thaw hind bge. The mud 
eooo dnea up and Ibrtac a haivy 
boot, uf n wen. lor ibe furmc ri y 
naked kp The ineca mvadety 
icrikn out with the hod bt» whet 
the acud nriai for protactiad her 
ctfa If the Md » wnabed awny by 
•4uirtai| nnBr throfdh a pvpeta ii 
pro mp tly nnllowi m and a^m and 
forme a new pboer' Outside the 
brooding pr*iod they do not went 


*«ete»u*hhM b Ma on. aM 
be auw Mer naieeiriwuiea 
Mi ’WkMevKneO*. te Me* ■iiekB 
Maul Uw Ml M dterMi b 

Mabbevaa erkm Ttee e ■•■a* i» 
t^m M mwMi Mi eiilipml 
c*wAji»i iip lwitkawrtetv Oeonoa 
eftir gmnwiw twenKehik bedn 

Si STS" 

tm 


—scRNcnormE Youpi|G 

euebboob. 

The laird imporuint work of 
BheRacItntyu involvn tadpoles. 
Every year ladpolei in Ihcir mil* 
lioai fnetemoTplioie into froglets. 
This cornnoApboe phenoieenoa h 
no teis wonderful Iten, cay. the 
ttnnsformatioa of the mermaid into 
a bumaa ptmceti in Ihe iilv of Hane 
AnderwH, for, a tadpole, with its 
tail and hreathiag like a fish it 
MbfufArMed into a laillesv frog that 
bmaihra on bad Wr know that 
ihyioain (or lodiae) 11 neceuary for 
this irafisformaiion But Bhatia* 
ebarya noted the tirangc fact Thai 
ireatment wiih penaillin prevenu 
Ike Bietamorphukiiof iheve ladpote. 
They ccMtTinue (0 ruenain av tadpoba. 
At Iter time ihc Uto Sir fulian 
Hutby vKHCd Cakucix and wch 
deeply intpreKd hy ilus iindiiif' 
may he metllM that Hue ley him^rlf 
unravillod Ihe mystery uf ihc neo* 
icimvk mn«an asolotl which too 
cat promptly rnetamc rphovc on ireai* 
Bcnt wiih wdine or tAyrusnw-^ 
procovt of rrciamorphvsis ihey had 
forgotln fur mMunc^. Hiulcy tug* 
geoied rtei ite rukultk i»r Bhatta* 
cteryn he kuhmined to ihe Ihmvui 
Bniisb journal ■'•Aferurr. (Thit wa« 
however never done.) 

Bhaiiacharya and his coUeaguei 
then (kowed that penleillia desiroyt 
or lahibiu ccrtairt bacteria m the 
tadpob’e body which xyniKauec a 
brge amouni of vitamin B|j. Treat* 
ment of paeuiliin-intebiled adpobe 
wHh rhu vrtamm helps them 
nuumerphoee. BhaTlacharyn and 
hh eolkaguei noted further ihaT at a 
certain ago, truaimcnl of ariesird 
tadpoba with vetamm entWet them 
to grow fiof-like lep but the giDe 
and uik persist. The effect of peni* 
eillia OK the tadpole liver n 10 reduce 
acid and aikalme phosfteaso bot 
vitamin Bd inducM 'he opposite 
trend, namely, it enhances the phos* 
pteasa. These resulis were pub* 
Iished n Semee and Culruft 

Tbe new bontoa now revealed Is 
the vast world of ulogenic bacteria. 

SCtE^CB UPORTBI 
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We know 4bouc Uie daetee pfodoc* 
i&S (ptcbo^ie) btctcrjt tuc we do 
not teoenliy reUise tbe vm poeti* 
bilicie* of uaknowa bwcteno wfaxh 
Bty te poeiirwly iMlib 
(wlo|uic). It i& wdtkooww thiu 
bocteria in ttu iatsniK er nmn of 
•nineli like forilUotcQwtdpdiyBn 
ealhikMe. Bui not le fonilmr to 
many ij iQe work of Neon yea* 0(o. 
He showed ton kjUidi of beeteno 
iitsUt the eu of cockioaehee (ity» 
by tniU hett ifeotment) prevtAu ihe 


aoraAl iroMh ^ tbe naeas, elwy 
naoia a«A loiaBa. Apbi, n 
1979 Hani^ta ad A(ko« ptbeeoted 
evidMce lugyainii tfcia setnor* 
pboea of conda nariae mail (aryne 
depande ea tba l) a c ia i ia m the 
nmB»viz,ica4ioaiom (laador taadV 
Now aa iiiMiiin liin 
harya Inn m Cikucu. 

R. L. BtlAHtMMAaV 
Ai^ai SiMatlecI Aitftfiee 
<Matlla^TmsS 


X«rays 


M ost of mi kno* Mthiat ">on 
oboui X'nyi than that tt«y are 
Mwd 10 locate rraccoM or bulleo ia 
the human body. Let ui cry to knew 
• little bow they were dheoyered. 
what they arc. ho» they eaa be 
produced and to what Htei they «ao 
be pul to. 

Dtecevery 

It waa Wilhelm Cearad Roea* 
t|eA (I MV 1929) the Oemaa aewn* 
lilt who ditcevered X«faya in 119$ 
la Ihc voufie of a lywematk atiempe 
to eee if arvy radiation couK travene 
rTiattcr opaque lo ordinary lifiD. 
Whih studying the diKbarge of 
elccirtCity through gases at •ery 
low preskurei, he obeerved that a 
wreen of cryitab of plaiiaum bamin 
cyanide covered with opaque paper 
fluorewed. To his sorpnw be aito 
found (hai objects like a bunch of 
key>s when interposed b e tween the 
tube and the screen cast tbcir sha> 
dows on the latter it was obvious 
lhai the effect on the fioorescesic 
screen was due to some type of 
radiatioo seal by tube. Because 
of their unknown nature. Roemiea 
called rheni ''X*rays*‘. They are now 


soaacinM rtTeesed to aa ’Ptoeaifn 
Raya ' RoMigM luceood tbe NoM 
Prue for bb dnoouery « 1901. 

Neiure ef Xway* 

Tbe diecowry creased a great 
lewMlon wd areeeid great curio* 
sby. Coasequeatly, many etperi* 
awais were performed «o duodaie 
their propertim tad aaturr. 

tl did aot cake time to know thai 
X*riys were some foraa of eteesro* 
magDetk tadiasioae omecuiaDy timi* 
lar ttifirtin e i iri . lijhi.ftf .ei ihnik 
they hed a aboner waveleaglb. Tbeir 
peeaibiliry being charged eaa be 
domiseed from tbe feet that llwy aro 
not ilrO e rir d by erlhnr ebetrk or 
magneiie fields. They ttaml ia a 
straight bae with Ike i nJocil y of 
lighi (2.9 w KPcm/mc.) Tky aJeo 
affect pboWgrapbk pl^m aad liber* 
ate el e esro Bi wtaea tbey fkS oa some 
metak. h was inbiiBy tboughi Ibat 
X-raye do net sbov aotne propertiea 
like lafiaoiea. lefbactiea. inierfer* 
cBce, diCmctioa and polariaatsea; 
bet her ctperineoti him showed 
that they do eihibil theae proper* 
ties ndm yenu t cifcuetascaa. X* 
nya coaB the sib tbreegh wfimb 



they pass. They peaetraie through 
Batten opaqae to light. 

Preiuttlea 

X*reyi are produced wheeever 
rays (dectrons) strike a ptao 
of matter and eo are brooghi to reM. 
The preduetioo of X*rayi ii ana* 
lo|ou» to tbe noise produced when a 
fiael piste is bombarded by bullets 
from a rsp4 fire gun. The bullets 
conuepond to the eaihode rays and 
lbs aobetc the X*rcys. 

The tube whieh Roentgen used 
CO produce X*imys was rtthir crude. 
It has oadergone Nfinement and 
n umer ous modifiBatieni; nevertheleM 
the basic forn is Ibe ntrse. 

Tbs modem X<rayi tube is capa* 
We of giving a stronger X*ray beam 
and IS called the Cotiidgs tabe. 
](consiKi ef a glass globe which is 
evasuated lo a high degree (leu than 
KT* aim «f Hg). Cathode raye are 
produced by tbe thermioaic emission 
from a heated tungsten eathode. 

The target (er anode), on which 
(he eiccirofls faQ. can be of any 
material fbr research purposes, but 
in the Coolidgs tabe It is made of a 
metal having n high mehing poiot 
aad a bigk atomic number, Plarioum 
or tuapten may be The target 
u gnenlly iacKned to an aogle 
of 4 S* so ttet U« X*rayi obtained 
miy come out ia t perpeadibidai 
dincooa. There is a cooling device 
■ssocialed with the tube which oooli 
the ter^. In nddhlon to the tube 
itadf another pwi of the apparams 
is a scoorCB a( high potenlikl. &s 
fDctioA is to accolgraia the cathode 
rey dectroni. 


sriENCR ftkPOltlW 
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Bcudn X'ftys no other n4i^ 
tMiit have been pvf to to raeny 
divene appKcalioM pvtkafarty to 
hunuo service. 

(/) Dlegncsis. X«ft)'S Are slopped 
by benvier suberAoccs sucb as bo^ 
and caw shidows vrben auch sub- 
siencas fifl on (heir m/. Ir is (kis 
property which ia made eae of in a 
rediopreph or ah X*rAy phorofr^h. 

A rediecrAph is (Aken otii so as 
( o (Wen Ik pw e ewe e of fnowes; 
fifOMnce of foreign nutrer like buJIels 
in rho huisun body: diefiiciu of 
tumours, uken, tubereidohs. nooei 
kidoeys, |aII blAddm: diiAAMA of 
ihe ]ivor er ilimentAry CAnal, etc., 
and betlmi ol bonn. 

In IMS. X*nys bcaAn to ho oeod 
in iUr|iaU opcniiOBA in VtenM. 
Not very much lattr, Merton of 
Kiew York produced • ndi«|r»ph of 
UA entire i>kckion of a ^vlly cloihcd 
uduH. Per men purposes a potontiAl 
dilfvrenee of M.OOO And 9D.00C veils 
(snenie rays of suflWcnt hardAew 
Apart fron the bones tW differ* 
encceoJ* donsil)’ between Ihedifforant 
pAru uf ihe body Are very sli|M Aod 
» IS eot normally possibk lo dis* 
irn|uish dcvAiU of the soC orpatA^ 
>iotnaeh, liver, bkwd vnsek. no. 
However, doners ioiredue* a liArce* 
lcsi verepvund eoriAlninp a dense 
clement. Te observe ibe stomach asd 
'MeitlflAl tract, for eumpk, (he 
imtjeni is piveo a barium Bieal eeft' 
'iktinp of A («ttr of barium sulphale 
cod wAler EacK part of tW aIimaii* 
rary canal shows up ckahy m the 
bAriom meal reaches it. Radiotrapbe 
bo takee easily by such 
tuchfii^ues to locate AAyAbDecmality 
in the body. 

(u> riwemM/. (I) Treafmad by 
X'fAys depeads opoa the fact 
that A diseased tweae (nalifsaat 
SrowQi) Is susceptible to deatnetioe 
>0 A greater deireetbaA the uiroxud* 
in| healthy lisnie. ]n order te roach 
the deep sealed (issue with a aiiai- 


Biam dnmoiea of Use sfcie. very 
hard ice np^kid. Treatmoai 

by X^^a keowa es ndio(hsAp(9, 

(2) In MfiBawiad. radiotr^shs 

ue used foe test Mb welda^ BOulds 
And met*] eaamts end daseeund 
faults IQ pcodam. 

(3) RadMfraphs are used in 
erimianl iiiuii|Aiinn depaiteseatt 
(or deteetion of AAploMvca or cea* 
traband foods eo n w al rd la 
wooden oBos or loathee ba^; 
of diAiaoads oc fold la the bumao 
body: le wubc the asauiaenew of 
pre o o sa ssones and oaamininf 
the coAieais of paraeks. 


Brain teasers 

1. htake tiMiffliM 

Pif I shows bu poinif lyiRf oa 
the sides of a recsaofle and four 
peiMb lyeic rwtidc a ThapOMUsare 
labelled by tht lenert A.l.C.D. and 
E. .Cerra»pOdd<af to ovary lecier 
then are two perms. You art r^ 
4 Atfsd to draw ftva aea*iaiersae(>nd 
liaea wehm the r«csaa||e each cea* 
aecin^ A pair of points bearinf tba 
same Inter Tha linas nead not a^ 
rosaanly he ssraifM. 

L Tbi frW veadse 

Keaso. (he fnat vendee, oas ear- 
ryrtf A basket fuO of oranfei oa his 
Wad 10 sel them. To ha hm eas- 
lomer.he sold haVaa orwdB mi half 
Ihe oraftfes that he w mrryinf. 
He ihaa sold to ha second uiuunei 
half aa oraa^ aad half of what was 
left IB the bosket, aad to the third 
miinmif heacaia raid half of whal 
was left nd half aa <waafe. Thrae 
orwi^ iniamnl ia (he basket. 
How many oraagaa did the baskn 
oeifiaAlly tf Riaa did bm 
have la peel nay of his oraafea? 

A boaio awnb* ia • 

partiadtr locality may bofoad ftom 
tW foflffwinf iafomnOoe ; If that 


(Ay In iodoetry X<r«d<OfrAphs are 
used ia lbs aumiasiioa of rubbst 
lyres, fcdf balls, etc., detectinf 
flaws ia fUiishod products and ^so 
(he prsience of pmrts la oysters. 

(5) (a art X rayr are used to 
detect cBaofes in art puntiiifi, 
(Alia sc>«nit4c reiearch X«fays 
are used for invo^iifaiinf striKiures 
of aysuh, intcmal sirvcrure* of 
aiiMih, asc. 

Shuaha Oovind 
Afermds Heusf 
Orrti Craiv<rnr> 
M/n~IIM07 





p*. A 

aurabei h divided by 2 and (he mull 
lunwd up«ide down and lUn dlvl* 
ded by A.a prime number i\ obtained 
wraieh reads 13 if Ihe difit* of Ibis 
aombor are reversed. What I* the 
bouse numbar if the locality in^uee* 
lion hat only llmiied houtsi whose 
Mmberi raitfc between IP30 and 
H?0 1 

4. Btyi ibA lbs etig^i 

The two brother» ftohil and A nut 
have keon intercet in collecimi pos 

Ufc MempB, Ttw other day whcii 
Iherr uade visited their horns, hr 
dismbuied betwcun iham hundred 
(oreifft pottage Mnp«. Now, if ths 
number of staiaps reuaived by Rohii 
be iKiwneed by one third, it would 
|ne the s^uara ro(M of the product of 
the aumber of stamps received by 
eachefthaboyi. Kow many siamps 
did Xohit aad Amir receive fiom 
their uade ? 

P. K. MiotHBras 
AAyilcr DffU. 

Shth b mihii Cofteyr. XoftaV 
Aev Mhf-IlOOIV 
(S^hitions enpatr fid) 


‘vOVCMN* IMI 


Ml 


sosNcs reporuk 




FOR HER 


Cooking for 
better 
nutrition 


pOOKIf^Q i(MU» iiftruD.Dedr^ 
iod I aciefKv TItt nti(iAr> 
•n cui cr«4i« * vide of food* 
from evrn vm t^nik n* iMierikt. 
Per lUtMcr, wheu oh eookAi cm 
|i«Q breed. b«KUiu, c«ke>. efitftiki. 

deujbeut, bunt. peAcakn. 
rrucerofu end btrekfisi ctreeh, to 
qicfition e few Eaeb one h • fesci* 
nUin| Mudr ie appcetiM*. feel, 
diiniibilny utd paittebiliiy, tbiAh> 
i<> ihe veiuAbie centribul>on of our 
food eheoiiMt end leohnoMiM 
Wtei eucily is eooK^ed^ le 
«iinpk terms, ii mewu tubfectiei tba 
food to 4 hipb temperarurv io a 
ouiUible medium in order (o pel ee 
tfceptabir eod piodHci Poods ie 
fcnrral conteie certohydrem, fm, 
proKias. mieenfe end kuamim, 
which oa eookiod underfo »fioi 0 i 
iiueresting cbea|e». paerei^ 
let bul sooKlims f^rmTuI Tli* 
uhgfu] tfTeers of cooking ere: it kdb 


mort bdoerie. «iks tie food 
Msy to ~*^*^*^ tad digne bf 
breel^ ccQ waft, lAeriag Us tea* 
tB/e ead by lusmietieg dijeMive 
jttem. It eho impreva He kapbtf 
4|Belky of foods. ^«ks end tofe> 
lebtet aniUito a ^oty dvmc tiev 
rcsp«(n« ifwri.t an ho pw iram d 
by iponel Udaidoe* of cooking 
end prwen'od in surflired hw* 
Iks for ose dnrisg of iminni 
SeiKcs, kM^pi, pecUn, rdMerys, 

oyMelUad finds, eordMlt, syraps, 
ctmsIm end wwns tacueragM eta 
be node froa tnttebk frtiiU and 

The Wiens netliMk of cooking 
nmmoalf uad are; boding, strnei* 

ing, sWviai, frying (shltto* and 
dtfp tfjnof). ronMg fspii roasting, 
oeen Tonaimg and pan reoscing), 
broiling or grilling and taking. 

Daring cooking, a cerlam 
amoont of ibe aoinanis proeeni a 
lie food is loac, the amuai leas 
depending epoo tbs amooM of «Mer 
lie durtiion of the cooking 
and (he sarfnee areo espeoed The 
manunom Iocs of nosnents occurs 
during cooking by boding bwnuie n 
involves direct «ab apprc' 

cmMs voletas of boding «>tt*r foe a 
prolonged period, during which iiois 
«Mc«*iOlubk vHarnots are keebed 
001 and proeeens of aasnal foodi 
may deanlure end hardea. ierawee 
of ihe low lemper ai are wed loaly 
aronad IttPC) m airmal boding the 
mne of cooking a long aad aaineMs 
and mtnre a d f er Aom^, lavour 
IS loai and Ibe food may bec o me 
drfheali to digea V the food a um 
p e named to come ta dnaei contact 
with water, as la steixookMtg. 
Here a laBos kea of aatneeds 
and km rnh ef m mofikiag and 
bnidcamg of the proSaro of aaimal 
foo^ food a ako tighter 

and more eaidy di^stikfe as com¬ 
pared le food coofcad in other nvys. 
Boi only tender foods sach ai Mrs. 
iigiiihh I, fMis and r*******^ an 
usaaBy aenmd. Toa^ foo^ hie 


diy hma and aai twed prMAn. 
coAiag, La., with eteani 

under preaiuia at a higher taDpva- 
tura (lir-UirC). 

Pftutrt cooking has a ouabrr 
cf advnauigas: it savae (ioie, ftiei 
aad auirienu while nakreg the food 
laoiCT. To fxtinci auirients from 
loQgh meal or vegetables, thm' 
may be n e w e d, i.e., haajed ball' 
covered wnh water ta a pan with j 
waU’fKiiag lid The heal is rcducei: 
when He wala bods to keep it aim- 
merag for a prolonged lime Dver> 
cooking BUM be avoided oven here 
partjcuUrly in (he case of meat 
wlneh would otherwise beeoBe taiir* 
kas and reduced lo ragt 

Tender foodaiuflk sen be iieanui 
ai mD as fried. Fryiag is cooking i" 
benied oil or fgi. TM lauer uoliW 
waiB eao he mleed to a high terri' 
pmatura and hroee the cooking in 
qusek, though it lOQuirea coolinuoiiN 
ananiJOiL For precooked food' 
like cutku or foodi whkh neeii 
very Irttle cooking like eggi liver 
kidney, deear aad gspaei, fryjng «- 
a HuaU quantity of fat io a sbalioH 
frying pan or rrve is usually fodev • 
ed. Togei mere uniform resufts ari. 
lo preveal Ihe Anal prediiR from br 
coming too greasy Deep frying m> 
be done by immcming He food In ' 
large quaruiiy of hot oil in ■ 
hmvy vmsd bke an iron Ifrgr The 
OMChod of cooking U suiubk f<i< 
pari, pakore. vedw. cuUeu or Allci 
of Bsb. The foUooini safoguaru* 
whde fiyini wiH give ihe br'i 
rtMlls. 

(I) Take fresh, dna fsi or iji 
lo start wub. Slid laui add osmi 
as aad when le qm rcd. 

(2' before poitieg m the food 
Uitf. make sun ihai ihe fot i« boi 
enough (dropsome barm nod Mt). 
Ihe laa^erVur* is nor cerrert, ilw 
food wiO ^aort a lot of oH. 

(3) More ftyiog, evenly coat iIk 
food with a batter of flour. miH 
aid egg or bmcat qg sod breoNi 
crwnbs or hesan hatter (iengs! 
gram fienr). This n dciie lopeot»< 



FOR Httt 


the turftM et Ihc Food Froa tW 

itiicDM heU of the ud lo pewcie 
the woptof Bwnm. 

(4) Fiy ooty • few pncM k a 
(ifiieM that ch* wapemure does BflC 
i;«iit0 dowi siuldmly. 

( 5 ) Tom <be pwca ow at 
pulv ifltervaU to miw uadonm 
eo»kia|. 

Routed nat» poultry or ptne 
»» coBokkred c delicacy with t plea- 
stop flavour and aroM^ Tender 
chttkee or Builton mar be tmaicd 
with a tittle fW and the* npoecd 
directly to a flame with turaiap and 
Mttinp ar rv<Ur interval!. Hut 
iMfliSod called nttiinp or 
Mrbeeue’ and the cooked meac hae 
.'icellmt hvuur and it eaidy dipav 
11 bit, However^ the food rewHd 
Nhriakt approdabty by thn netted- 
<}vea*ruattin| it Bert w a n tom en t 
and ecaoomkal than dirwt roaMinp. 

I M Fuel i» required and the ehrlnk* 
iijte It Ifiii. Meat or vepetablt may 
be roasted by flrM brawaiap ii in 
ftt, (hen erapplni in an alumiaium 
foil and reauinp in a audium ovot 
i»C'P>50O'P). Ifovraitnot awl- 
able, paa roaMinp may be tried. 

For very tender foedt brotlmp 
.>r tnUinp ii an nceUrtu melted of 
>.ookiii| iii«e It it faet and preien'ei 
ihr Jiueee. Rruilifip or irtllmp it 
'ookinj by dry heat at a high imw 
perature in a gnll or ha*y pan or 
direci, ua flamei. Tte heat may be 
•pplied ever or under the fbodetoff, 
svbich ie usually paased if dtfaetly 
hraied over a Are. if a pan ti eeed 
tor the purpose, it imi( be greased 
'0 prwBM aikkiBi. 5rr4h kgbob. 

ikeM, cheese, tomaloee, bria- 
Mi8, ett.t are utually grilled. 

Qeiioi ie )«t another eoAveaieW 
'tinte^'OT cooking by aifona dry 
tieal froA all lidia whicb gisei the 
food a tpemal flavour, Heaever, t< 

eirpenaiiT Bd limoooeraaiag. 
^0 coBipeasate fbr Ihie. coentaif 
■neuioa u mi req ui red and ttae 
-•roduet quality ■■ eioeOeBS. pcev^ 
'Jed the vhole operaikra m wrwd 
ow acqardiag to laatr^km ,« On 

MyvBifla Ml 


ragfal lampaaiBfa and for Oe ngW 
period of time. Tte ovm ahoald uoi 
be opewd oAcn to prt'Uiu niddni 
drupe ia irTioPiiii 

Noa oaly ite nwitedt of cswkiog 
bin ake the maaaer la teueh ite 
fnoAlidb an pruemied brfOc c ihe 
actual peapwien of the food are 
inpuriMi fna ihe siatepoiai of 
appearasM, lature. flivoar. araea 
and ■BrftiM. Soeee of om age- 
«U praoieee cuah as decosUaiing 
aad ynamatiog pohes befor e coeh* 
mg. (eiiusBUiiM of re« feodatidfi 
lo make prcpaiaiioas like tSt. ebee 
aad Aeitk and me of vbDle wbeat 
flour fot ebapaii mnling tn main* 
tieaafly send la addiiiea. tbeK 
piactice* tava caotnag nme and 
M 

Dcbmkiog. fm instance, am ooly 
makas pohes caaier so cook m a 
shun lime but abo i■proves ihe 
awailebihiy of ike iron prouM 44 
fold aecordmg to nadirs oenda ew d 
at the National Inetiiuie of Nutmusn. 
Hyderabte The loeiiable uoa coo' 
tsni end beaca ibe iron evailabdrty 
IS lev m whole seed of Rsngel 
pram, green gmei. red gran and 
/quae* due lo the prasevee nf tea* 
ma ns the toad coal Sodium bmer* 
bonaic should aeeai be added to 
ftcddale cooking of dak or puhei 
Of lo preserve ibav eoletrr. imee «( 
dewroys moei of the iJeaineia f«a 
•)> piaiwi. Oa she other tend, if a 
sabetancs saeh n tananed vkh 
bigb acidiiy u added to cookmg 
«aKf It hm a p r emi vMiv o effect on 
the vftammb 

CCTmiaalwa or spmalmg of 
pabes sack s Seagal gram, black 
gmn, giasn gmm, etc. eohaaces 
nmntrva rate by prodwriag «naAin 
C (srkere 4 vis vstmally absent), 
and incrsnsrag the fohK, ihmsme 
and otksr B g i u^ viUfnms t-i 
Add. SalitancM such aa phymts aad 
taanms pmmi as the rw seed 
iaruteUy snmfve with the proper 
mUmim of attneatt. Tbme are 
brokea dova duroig qvoattag ee 
^wa by (ha iamad avaikbOny 

PO 


of iroa fran gcrinifiaied s*. com 
pared to cngeriainaied ptikei. Oer* 
minaiioa abo nvakes the narchee ia 
leganes moia eauly de^itible, bv 
tidet deatroymg the indigeeiiNo 
eonplei supra pirssnt whick pro¬ 
duce gat and dnlention of the 
stoaueb 

Feravncation of ihe raw food 
mairriab it anoeber metted of ia* 
wasting eoiuuoei appul and im¬ 
proving nutritive value In refi, for 
nnaiplc, the ccHMatrefoa of B 
vKamias (riboflevm, njacin ami to • 
certam citeat tKiemme) intmasca 
beusme of the liuiisl feimcnialioa 
earned out Avmutritienal factork 
suck as phyiaie and irypsia inhibitor^ 
t,*e deiiroyed during fermeatalioQ 
and the proteins prereni Bavo been 
Usova te promote better growlA. 

Trypsin is an eneyme prnaal m 
ourmtestinei. Some puUn andlegu* 
mei saris a< v>ybMa and Bengal 
gram, and duck's egg contain subs* 
Uaca wluch inhibit the aenon of this 
earyoM and hmee hinder the digs* 
Hion of the protems of ihste foodi. 

borne sugars like glucose and 
iactoie fom utimpleses viiK ammo 
acids such 4 % lyiisv and these oom* 
pkMi caMOt be brokea ii<iwn by 
Ike proteiii*splniiag rnrymea uf the 
digesuve iraci, h n therefore advi* 
sable lo avvid prolonged and vigo- 
roes hcaiisg of foodrJulTi. etpecuilly 
when luhttancoiiikeyagger)' ars used 
in the preparation 

Vegnabtoi ehould be washed Am. 
thea peeled and cat only just before 
cooking to prevent lose of Butrienti 
IB Ibe emsk vatei. It n also deiii* 
able 10 cut them loto at big pieces 
ei possiWe aad then add them lo 
boiling water and cook for ai short 
a lime as possible If any water 
remains after the vegetable is cooked. 
It should not be discarded because 
It may comara some proteiss and 
auaerii aahs of sodmSi potissjUcD 
and chknioe, if aah has beee used m 
the cookiag. The cooking waier tt 
pood for soups. A better way of 
(Cpvbmrd on psyr 
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Methane 

telemonitoring 

system 


T he Centrt^ M<nin| RrcvcK 
SlAtjen (CMSlS)» Dhifvb*4. hiM 
4«vilop«d. ja colliborvion wttK 
Bh&rar Btjh* Ljsiitcd, Bombty. 4 
»in|lepviat mMhiiw rc^omnitonni 
k^tam (or eontjaiwu» ki^rvcilUAC* 
of nwthiw baiid*u7 la iha 
un4sr|rouAd unmphara 

Tft* lyMim «oauii» i«i of 
4»a«mhl;«». On# aat Ji placM 
frouod for wnami mothiA# «od 
tronsmittiivg ugail aonsmuously lo 4 
aorfkp# notion ihroufh obka Tlw 
olhar, ia»uUM in (he surl4eest4(«n, 
roceiveo 4n4 record# tha aonditioni of 
lh# undrriround 4ir eontioiwialr nnd 
relayi mforinotion for oparvxii (be 
•lorn ind oower 

InaltLlMl 41 So44indih lad Mo> 
mdih roolminsi ofBCCL, (hit device 
hot been funciionini aaiiifhoionry 
for the pul two years A muht'pDim 
Systems modified vcmon of I be 
CMRS’dsveloped srailopoitu 
tem—will be iiuUlkd M Jemedobn 
coolmma of TISCO This venioa is 
capable of monitorins (be meihiae 
conceniretiOQ of several strveix 
underground locations kinuhan^ 
ously. 


Electronic tafi 
venerator 

T he Eiwisiott Cmao of 
ite Cauil ElaaniiMs Eiipsea* 
mg Rcaoaicb iBtfiUlo fCEERl), 
Pibai. baa daa U opcd an rkrwenif 
r«lo (loae refereoco) gMaialor wbeh 
Ictpa t (aniie) a«k«t p* wir* 
traiacd m r«le Poflable. compact 
(2 hg^ ltxllx2 o^) and vi^lo 
m eperviM, lb# d # wce> irbick h 
ftbcMlcd difsiat uue^tted 

ctfCHju. gms 4 ineiodic *a 4 Mdy 
iinaa rafvence based on wbak iba 
ewk pracu# fov aeiet imh 
adjuauMa sp^ fboa d N to >.da. 
Ii grroa oonanl Md do«Mo 
nodes *iik variaWe Mo It giw 
vtsoni LED display <■ four colours. 
Tb# iwropMi en oho be used to 
pronda l«s«c sArtsi. 

Peaiped under a aponsorcd 
leei by P.E SuksfliAaiayann of 
CEERTs Madras Esnsusoe Caatfo. 
(he iiuiriaei( baa ao* been ib> 
proved i^oa on uiggaauom from 
saperss m mesic A prototype of the 
msimaiaBi Ms been hiadwi vm 10 
ihe apo ew r. Uasd*# Ekcsrooict. 
Madras. 

TM pawnloe (cost Rs. 9 ?(» «oo 
M avtrd al IM Small Scale I^Mtnai 
EabibiiMO heU u Madna mlun^ 

im 


Nitride-oxynitride 
bonded silicon 
carbide 

^HE Ceatnl Gkw k CeraMC 
^ Research Instnato (COCRI). 
CalCBRa, has tk i tl opsd airride- 
OAyaitxicte bostded sibcoa tvbide 


yUcoA carbide refiactones are 
widely wed as bricks, tiles, eruftbles, 
kile fnrainim, nuflias, recuperator 
tebei, eu • inmetallurgical.ceiijnic 
and other indwriet. Such refractor* 
*es. produced in India, have in 
aliiffiiao*sibciie or alkalioe earih 
tilkise bold The high’tamperacure 
mechmucnl properiiea. thermal 
shock (otisuncs and corrosioa rasis* 
taace of thsK refradoriet depend to 
a large esteat on tha naiure of (he 
binding naieiial The niltidc-otyni* 
rride bonded silicon carbide are su* 
pcrior to other cobvciUiobaI sihcoft 
carbide rvfraeioriet The propeniss 
of niRide^syniiride bonded silicon 
carbide product developed at 
CGCR1 are given in Table I 

Table I 


taahr 

Pared IT 

2) g/se {appres) 

3J <v*. 

leoMiMor 

mpeare 

SM eu JI non wnp 
T.ri su ai I2»*c 
».W pn ai )]»*C 
ro,Mt PH ai isflO*C 

Thareiel ihork 

He isallini vpie ID ilw> 
mol tyOH l>eei ll%K 
iA reem lenp 

OsidMiee 

RcMUfii 10 oiidaiNA 
Teui wsishi liin st 
11H*C and ID weaiset 
sut e< S^mgiani 

Tlweial 

)7a iB*«rcm-jaooo 

CsSfUilV* 

cawe 

No jBKk Of meUm siv 
lemeeii Tei t days ■' 
No ailim by cop- 
psr u ilSOhren labmer* 
■»d iMtfice NcdiiiM ai 
«ir nvtal inMrCscn Si**' 
itv 

ptuenmbeth 

No wck upM W hr si 
WO*C IS efTO><i 

AJF, (SSKsP, (0^1* 
Al|0, l)*gt Bsih Slow 
doMlHneti IP Uui Aa* 
UM die ai I4M*C 
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Po$t*harve$t 

technology 


P OST'hirvMi te«}«olo|y cm* 
ilM of t tone* of oporuMtt 
Ilka basdinf. dryloi* P<v> 

rauin. paekaftai, (niapofltuoft 
«od dinri^joA of ac'tfvltHftI 
docti pio4wc*d ift (Iw rani »«ctOf. 
Tbe (ndkUoQAt pnctiai tulTn fVon 
Mvifal 40ftcu muhisi n hum v 
viinow oponiiOAti poinu wftich 
mhwt 4a aviuUPihcy of feed ba> 
aidM crattio^ problam of ufely 
»aA Ugk «e«t' 5paeial mmduoa hM 
bMO Aivaa by CSIK kboratorm for 
solviac rbaw probkm. Tlit pwbiaoi 
of (oproviai the tuaribOAol atatua 
of rural popuiAi(o& ■ vei^ mek 
liokad with propor (toc*|e of foo4 
iraiia aad othar adibla prodocta. 

Grata atarafa 

CaoMl Bounkal Rataareh 
haa davaloped tarfo 
capSl^^taam »do« <) and 2 tonoe 
capaocyl'fbr notiga of food irvaa 
ni rural irw. It bad uoderttkaa a 
bumy Ob tba irilA norado rtquir^ 
naatB viUaiiii i. Tlv fiadisp » 
dic«t ^0 tbo damBwl for > toona 
abetB 31 par 0101 aluta>tlaNt 
oT 1 and 4 tosao iUm «at only tl 


per It Ml atao found that 
coavaeioaal nrad idm ha«« Knew 
drawbacks. 

Suuuwal Eafindenad Rai earth 
CMra ferro weat biaa proiiilf a 
KKiinllif aMlBd for «orap» of 
ffifW. !c ravoKee nmmiun ikA for 
tabnsatioa aad hta manuaua aii* 
Njr and Krvmbilay. h can ba 
fabricated to a^ deeired ub TIk 
( raM aiora^ bras deralopcd by 
SERC have been evaluand srtaer 
dVovta eeedaieai of l ervica la 
iha vdtadte aad foaad urafid. TV 
u wihnofo p IS rokarad chinajh 
NRDC for roiaraeieni raararfheciire 
of form reiaeai Morale bras 

Crmew itraevefe lamtate has 
dovtfciped eiorafi ilraetorai la ewe 
radivtdaal former ai «i for 
bulk etoaaieai the vdtafilaraL $t^ 
rap bras of 2 leaac eapoetty edudi 
are wfTKicaf for aa avetap forraar 
la elera Jvi aaaual reqoifMeai, cosc 
eulv Its. 25Qf* per edit. They are 
dlti^id 10 prdterc piius frera 
oteisiurt aad been pidraat wtthia 
(fan pisaB, as also flora rodraa and 
pratt enack. A prototype bra ba* 
beau ccataruckd enthra the CRI 

eacy of d— p proofaera of the bta 
je eeneaUy eader oady. For (a» 
porwy balk etruelara ae aa 

oirtdecr fooddy, holfow coaerara 
Nooks ore prepoeed lo be oead for 
pin lerara tap aufo bewara they tie 
iB Co a N itiNe aad olio deraeaat* 
able, eaaNiBd raarriaaBaeal iaie 
il ffid ar ra of ddfoioaa sraae. as 
le^Binaf. 

Sfodiee repdecterl ai ladiaa 
nywood laduMnai Riiaeieh hull* 
late have showa tbiO it n peraible 
in laahe pam stonp taus of any 
eapaeily m Ibe raap of d l^dP 
toaaes or raote from e i lerior p ide 
plywood ratal aad Araratteebajara, 
Snetvaly. ptyuood hcae hive 
U|b aad ndfaeie. Faa^ 

noaafty* they raa be raade pracUaOy 

ps'Hibt fo foeiNiata fraaiitaMiaaod 


lo pravaot raoittun oairy. Good 
ibennal iniulaiios propenira efply- 
wnod roduve te mp erature 
and coesequMt chsnps of anil* 
(ere aipvioft and conderuatieo ia 
uwvd pajo. Properly drajiaad and 
coasir acted, (hey ere aoi damaged 
by rodsBiB. 

Indian Jute Industries Reietreb 
Attuciaiioa is eKpiortni the poni* 
biliiy inirodueini miat^lo for 
tiorap of food pains in the country* 
sak A coaiini Bomposition for jute 
fUra* ja usiq| bitumena nd certain 
ether tnpadieatt for makiai the 
ibiii'mIm is uodcr lavwliiuieoi. 

la fas t>c>»o eeraral 

CeairaJ Food 
lUsaaich Insuivte CPTRl has 
earried out detaiM iludiei on 
problem of rlerap uader ware* 
bouse coadttleni: eootrel of 
nwralore in norad ^itseedi and 
caksi; developaeni * of heme* 
seek paia protecuoa twhniqan^ 
foraipnu laNstsi fiuniption 
forraulatiOM aad ladiniqwii ton* 
tew iRbeeiKidas: rodeat oeutrel 
SMibpdt; dcU otouioo pr^ 
puduara oa rural lafostatioa eon* 
irN in Ou;arai viUapi lo eolla* 
berraiou errtb AFFU; pwtieide fo^ 
imiraioaa for warobeuse cud food 
faBtonra; ratopated rodent control 
iMutom in Kkrand viOapi and 
dtvetap Dodel ceelras to adopt mu* 
table diiiahettiiea techaiqusa. Fr^ 
raraei developed by CFTRl which 
have fouad applicatioB in (be rural 
ractor are Durofurae fornulalicas; 
Durefum proeett forstorap offood 
graras; pe»t proodai emuliioo for 
iwBt prooAni of pinsy bap» rat* 
burro* feemiaiiot, rodeat oonirol 
teobnidue, DuroTuew applieairoa 
kit, antifoagal paste aod pest* 
pniodni inacluoe CPTfU tecfaiuquni 
are being uaed by Food Corponiion 
of India Bud traders for storap of 
food'irans ia their (odowas. 


TfohnilleiiQal 



BOOK REVIEWS 


VANISHING ■ODS-'TVk 
rri KlMry tad CoaMrrMM ^ Tin 
HiJlidAy» ^MfWn Se«li (AiniK 
tNi Trem: M/t ^|uift 0*witu 
Lid.. 7 W ErM ApinoMr. M N*ra 
PUce, N«w OdAi-l 10024.) fp. 2M. 
i2.50. 

T he Dodo ww » line. Iwk«dy* 
buiK bird itm »M« iahaUted 
the Ifiditn Oee»« ntood of 
riiiw. It M loDftr li*«i then, aoc 
vtymhan iIm oo MAh. for A M Hi 
bulls for lurvivol to sim sooe 
bftw Iw lolooiMd ibi itkad «tu«f in 
t|o. SioilAf fbw hu bdUm eon 
ibAt t buodrod oibu bird «p*eiM 
ibiow|hout Vh world, rMjorH> of 
ihsM Ktineiion* dirocilyor indiraetlr 
couMd by mo. 

Bm tHiodi oro eMOfiiti. albeit 
•lowly. In receu yean tbon Am bm 
a widaipraod wd eamnfiod 
iur|B of iftioren io eouemtioa and 
wjldWb proieciloQ. Cmdni poopla 
areuod Oie world, bolb piofmroaal 
•CMoiiiia and aouMu ewbua i a au . 
hav« taben up a Il4)it ataiW the 
lodJuetaiaau aad wiatoa denme* 
tJon of natural habitait tint has M 
to •stem<aaiion of may aspaeiet ia 
Ihe pau. In the pmenl book, as the 
ikdeihowa. aathorTim Kallidayco*' 
Aiks binealf to birds, and anempn 
lo analyte iba causes of past extiaa* 
liens. He thea diaoussn «orao of the 
techniques (hal ha«« been desdopod 
for ths proodion and pmerwioA 
of the endaaieitd bird speoiei '‘wMh 
a view'to aiwsiing the pcosped s for 
the luc eeas of the cooaaryation fnovs> 
raent” 


Ths amtfaar of thdas bM spaein 
id ths world today b arouad SdOO. 
or tbua a fb« are loarMUas. M 
nuy are «4****»»‘f ra annberaad 
a lb* an oaths rf miaftini 
ftw why? To tad aa am an, ihs 
aolhor looks at the way birds hasw 
mhnd la order to idsnify what b 
It ilw Bakes wmb apcoae parti* 
ealarly vahKnhIeto ehai^ io thsir 
eanreanaM. oacanl or o th erwi ia . 
Eniafoea, he ts^v m a pheasaeoan 
(hat dspBsds act esdy ost (W dstrss 
of aa iadmiaaTt adapcaboas to 
its aarjrriaiasf. h«t abo e« how 
ths ipsoss pepolafMa bahasoi. To 
uadsncaad ihs mdailyiag rsusn of 
aararal cwladioa owa has to kaow 
^‘why SOBS bird spscsea ase lypkally 
loai^issd whereas others are short* 
Imd” 

fieologiais havr aow COBS vp wHh 
ths eoacapi «r whu they all diArtat 
‘lifeametBs’' sfspsciss (tat onkc 
ihsa aen. or Issa. preae to anna* 
tioa. Thste are the 'KwoaMpMs'* 
typeeaBy largi Wide whkh an fsae* 
rally loapdeved aad lay oaly a few 
•UsaiatuBe. Th^ashlma h^ 
rtprodooisw OBpvi by brsadiai 
several tiase duiag thrir loag lift* 
i>Be. Oa ths other head ase the 
•r-Miaistists* praerahy toiaO berdi 
which beasd early is life, lay largo 
cfetshea of nd tswd to die 
yowag. Aaothee taportaal ditfbtsaes 
b ia (heir fesd^ babm. TA K* 
•Iraimists Bad lo bs ertreody saleo> 
Ina ia tbs rboaa of ths food they 
eti. The r oi a ttgis r e . oa (A 
other hswd. ass ahls to feed oa a* 
wide earisty of food, which yivos 
(hsa 4 bsitsr ehaaes to ^apa lo 
chas^ Ilf iiiBindr. 

Ja short, ths K i n ai a gii O sscri* 
hcB shorMsna rspeodastm oidpui 
for loa g -ter n iininl wherea ths 
f-etr alsgbis mrhfea loatAsna 
survival Ibr a larte shorMerm rw 
ptodactivs oatpB. So it ie the K* 
rtimtspsB that MsM to bs nere 
vuhsrahls to —^ conpored 
with tbs i^soanr^ 

HalUday dMlssafldl chapter to 


chrss *‘caas hntoriM of attiBctioi''^- 
thoes of ths Dodo of Maoritha, aad 
the Solhaireof Rodri|ust lilaadam 
Ihs ti^iaa Ocsaa, the Groat Auk of 
(he Nuth AtJaniic and ths Ptak* 
headed Duck of todO'OaageUc 
Plan. Thses four birds bscaiM ex* 
tliui at videfy spaced uusrrab-^hs 
Dodo in 16li, the Solitaire around 
l?9l. the ircai Auk in IMd ead 
the ^flk»haaded t>uefc around IMO. 
Topahtr they illustrate how certain 
bioloficai ftauim of a ipecies some* 
time teecnct with envirooiMsttal 
chaages brought about by maa lead* 
log to ib exuaclion. 

Ocher chipten dsal wHh estlnci 
aad eadaagered birds of Nonh 
ABsna. New Zsalaad, Auuralie 
aad Europe and birds on islands. 
Tko iiwliiigiifiiil Mdi of ths Indian 
SubscHdiwsru; vu..ihe Oreat ladian 
bseiard aad the Woneni Tragophn 
of oar North Eattern Hill forests 
pst ooly pawing wmioru. The Anal 
chapter >• deveied to eowemtlon of 
eisdaagersd birds. 

Apart from the lucid style of thr 
feat, the book's added aitrauloo are 
iha excdlent dnwings and painheg*. | 
of birds all doae by the author hin* 
uU. Another impenant featon is ths ' 
Appendix which) isu the Latin nastes 
of iD birds species (inore thin ti 
hundred of tbem^ aentiofled In the 
t«U. 

BiHAN Bash 


ASIMOV ON ASTRONOMY bi 
Isaac AeiBOv. Cerenrr BeeAr (Ava* 
dabfe from ' Hmmlfhrf Ce. 
2/IO.'Ansui Road, Duydfinj. New 
Dflhi*l 10002) P^ 256. Rj. 15.20 

I SAAC Asino* hat bom w,ting on 
scisfUfBe lubjeca for r ore ten 
thrcsdscndes. Hwwnlingj atput ha* 
been predigbae tspscMIyi'i the las' 
two decades. ForowrJy t tUcbsr of 
bMchMoiflry U u AmerScBi 

pty he Is today rsaownsd m a^hu* 
aaawrrtiij aacluns. BsiMm if*. 


MMDK REVIEWS 


cM Oft vftrieitt •deoea k0 ka la 
4Me wntttft men ibift )00 boob. 
A uotM put of Ifaow boob h, bow* 
ovor, coUoetioa of outyt «4kb bo 
hod vrinoft fron «»■»* to tiow oft 
wjeuo jubjecb io «v>eui 
ztiiM. 1ft rscaal taoBo ibe OHBys a 
ibMO boob bftvo boeft iiftis rcibv* 
fled to fbra qbw boob Tb« book 
uodor roviow ii oae loch. Tbo nifty* 
on ftnronoBucftl lobiats, i4ueb 
hcvft ftlmdy ftppotfcil obowkne. 
hive bam conbrocd u eoe w 
u lo mnt (bo iosaiiBf ilrmfit of 
book* Oft this wbjoct, 

Dwibtkftily, (bo booh u m aeri* 
le(i( cofopikuoft oft itfroftomkftl 
tofM. lx hii <ftkaik(iv« cad locid 
4(yle Ahbov hu diwumd tho mW 
Joen or inUr«a( ro Uyiott. oftady, 
<»dn, uunedft, boooi. pfatcti, 
kt«n» eoiM(i, rnfiMfim, pokjiin 
and much more. With hie iHOtl dftih 
of burner the nuy rad m if <w ii 
m a bftll ftftd luienioi to hii Uoara. 
Without much ofttbemlJM be le 
eWe to live evorytluaf in thie eleeir 
booki wUeb u dboueed a bolby 
lesti on tho iftbjeet. Somepbeloe 
have kilo beeo jvluded to cftKh 
rcftder'i ima|iafti>0«' For exrofto* 
my*toveri ftad otbere. too, ihielo** 
r^rieod book ii an esecUem boy. 

Dnie W, Sftuwi 


m;MA^ am> social molocv 

-EXAMINATION QUESTIONS 
AND OBJECTIVE TEST TTEMS 
hy L. Fftifdeuib, NMer 
skrM (AvmllftHe from M.l. AiM* 
ewtaj. 3S9, Or. O N. Rond. 
bombtHdOOOi}. Pp. I2I» £ t.l5 

^HE oBok vftdor review )i • pool 
^ of kftdysftde qoMtiooa oew 
rul for (When a «eU n etodoui. 
Tho aadvr. who m ftiOBioe biolafifi 
Dftlb Ui|b School, Bolim. hM 
'vryfc the book maoofdVMSvNh 
)b/ebaaie k the pim i ft day ■aa* 


maetin ^Mwa whicA |i«oa aera 
aphftda «ai then aad otpaano 
i ftihia thM and 

deacripeno ooa. At km m kph- 
^CftleeiMm. oocpRdbn the forma 
type to lb* ktkr em Mfiair of 
may moos The Aon i^oaieoa 
(St the madufMe** mMBOfy and 
mm bi» or her iieTwIiei 
aad toMpteiMioft capoeKy of (be 
iw by e c c ArconUaily, >ypae 

of qomnoa tan bOM rartaded m 
(be booh (0 ton the kaowM^ aod 
uoderMaodmi of bjofognl ftm aad 
iheorin. epplicaitefte cf (be hfto«r« 
ledpe aad the ahilily to evalaate aod 
iiinrprei bi o l n f ki l iafonifttioft, 

Tbe booh rmieae iwalve dtto- 
«en of vft/yap laph Brotafy. 
ihaeo ebapten fet «adn two 
poriee'r the ira coaBsery larliidn 
ehftpacn oo boor ettbyeet mauor awh 
M C«0 Tieeie»> Orpa aad (be 
un of ita Body. Blood. ne.Uie other 
laetadee rtap^. fake 'Feed aed 
Dm’. ‘Social Hy y iae*. eie of ap^ 
lied Ahee The booh, hoaonr. don 
OM — aety leci narnr. Each 
-taf** comfaiiod of peel loot 
wfucb ere laaialy of ebjtittire type 
Tbeee p o e e tien eoaU be pooped 
wAer htftds Me ‘anhipfe choMe’. 
'awMiple eootpleiieft'. 'mmebita 
pair’ aad ’aiMnioo/newo' Each 
taad n Hippened by luftcnal aam* 
ber of heonroft*. As bieta t y ond^ 
dtapraaie. (bey are provided with 
qeeetieft) wheranr r t pi r ed. Sot* 
pfiMft^. ae eaiwen to time bun- 
liem an pnmdad The leepitai* 
used la tramiap the peetiotts a 
qoAe sieipic 

The author has afao eolaWd 
‘lesMBtioftB' foe rrodeet afler *?(«• 
fwe*. He Me—niher eonaoly— 
that raodidiin seldom read lactruc- 
l«om otrefoly bAm they b^a to 
wpte agoen m mammatieai Then 
l ■ s^J ft ^H^ ^* pcwide piddnm per* 
tiHta to Go^obofy peitiaai, 
diftEmoB. obyeclJve geretieat. mi^ 
(ftfccc, etc. The ii ftfpcoe of mch me* 
awsiou m to manmiee (Ocmary 
m ftBswotmg the qeeoioaS' 

Ml 


Hie book IS e^eeially ouani for 
tho staksts of hiph ictael io the 
Uftjted Kispbn It eould, tawever. 
be uMd at a nfenoce book by the 
erederwi of Mo idim two leva!. 

R. K Raohuvamvci 
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are to be ecac. 

• TleealleteibaiU prtCmtoy heiDaaoiaBdieapcnBaadletBatotipadKfafiMyitodeaMMtolhaead^ 
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• AflktoeortoauruioMpiabbtoBdio ibetoralce* ha eepradiBk veto pentonleo eftto Mwr. 

to Tie Editor ieeer>o» Ibe npNt to npto neo buitod eetklca akboto Mipiiep aajt noaeo. 
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TV \»,WS A 

Ck H K CtiuidfiflfMterw <f«ernr»i IPK) \ iMfr. 
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MtMCAL NOUS 

Gwfcc M rt l eeiiK UMncrviwM b*J^ AnifhTil p«4Krt*« 
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ittlhOlKM of 

M2 TTCHNOtOGV PM VlUACeS 
R^nl indwium 


MiMll SdlMP^tiM 

'• R*> 

Fm%»s S S4S 


M5 KWK'ICVIEWS 

From 71 k Sor^-L^bonlBY MobibI la Moloealv GmMm— 
Fnah w««r Aaiawk «( (iMa*-Lafapmory &ipen<neiK» la DifiUl 



tmmic% Mbm. 

b*b a Mil I an. jBBf. ae. siamm 

sVA. C^iatiili. 




CigtMli' 4Mkr 

Sir, Thtf l») R«) M<hro(r» 

on Ha/tf*!' nf ^matln {5 k. 
Stfpl. hJKDi >i4xhivMisH(0dlK«>w»Mh 
to which the smoker capesn 
himiwlt' Kec«i<it indi^** 

tal ilnicrMiional AjarK) ftw 
■Mi\h on Canecr, SciehtifUr Ruhk** 
tiiMi N«i IV) rhe <wi«irrsiKC of nitres 
WMiin«i« 10 ,iif iV'llwieU by tobacco 
offlokc Muii''nilrosvc«>mrouhdi are 
Ktroiijrl^ eiiNint>{KnH'. ao the eo> 
• ooiiriHiiital impact timukinj 
thoiiM not IV' ifttoned While pi>b 
Mining lijiii^ir the <i|Arcik' smoker 
4f-(i crMiei a iMaUh haeard to othen 
llic nuni.hAlaiK;c ol avgn the hocnii* 
iw conimunii) loihi' cnvirunmcnial 
ha/zrcl was hcsi lllUAiatsd at a coih 
iVrcmv on ’*Atr Ho>folion” held at a 
tivveuii hold in Momhay menily 
with the hall toll s'! tobacco smoke. 
The Maluury warnini of the hazard 
ofamokmi ehould he direeled ai boeh 
live amoker and norvainoker 

Inciilenully. I read that the iar> 
in arnoke emanaiinj from iHimina 
moaiiuito coils—whkh are made 
from pyrtlhrum man:—were foMOd 
(o be esteniially >iniilar to the lart in 
eifarette smoke (Chrm.irry m $f- 
Mn. I9h8, 4. 472. Royal Imtilate ^ 
Chem)sir>, Londoni An allusion »a> 
made in the rqwn to the preienev «f 
diphenylamme in the smoke Has 
any serioua attempt been made ti> 
evaluate the sal^y of mosijuito cmls. 
v> pi)pular with tiK Indian urban 
populace. parrfcuJariy m xew of the 
fact that one it exposed lo tbc in¬ 
voluntary but preioriRed inhalatioo 


of a chctikal wilfe pofeatW CBieS' 
nogenic proficnAyt 

RO.Wuiaa 

Chtnrrr^ Okrmfer 

Vikp^ <C^) 
thaatfi' fftWf? 

Wl« 

Sir, Think ymi for ibe ittfonnaiive 
unicic Leiiee b e i n e e af tadyahaChe 
iS M.. Au^u I9U>. 

There arc tome facts about am> 
kinp iloi are «4 practical beneAi 
Oace a person slope nankiagi kis 
chances of petwiR lunf cancer are 
leiluMd So that ten y<ar< after he 
>infa \mnkmf, the risk of Me ptrin^ 
kuof laacar iv aoi mueb pRaier ifaan 
for a lire>lunp aomsmoker 

A smokernmerebkety todmlop 
ischemic heart disease lc.|, heart 
attaeksl. If he siopa unohinj the 
risk M ahn laMasad Therdbea 
kin| IS a «ai> impurtani modiAabh 
factor in ihc ptrvcniioA of isri e emK 
heart disease 

Vewed friim the eo^le of cautinR 
disease, beedi Miicfciad « the eaost 
harmful arnno^ all forme «funokin| 
habitv h’lllered s'lfarelCCS are safer 
than nuO’Mtercd ciiaretres, bibalind 
the lotacco smoke from the mouth 
wiihoai inhahAt it deeply it lau 
dsniptoucihaa lakinf «i deaply imo 
the tanps 

There is some evidence ifeal espa* 
rette wnoktni by nsoiben augM 
cause rooiaoiial amlfdinaiaaii «n 
childrea aad that eroasea svho onoke 
•nain menopauK ortiv. Hoergsar. 
these oMenairoaa arc wN yat ftraMy 
cslabhshed. 

C. R. SaioHAt 
ffeasr Sirrpeoa 
Km Cf c ege tfo^rraf 
riiaU^miMii fJIWd? 

IvMnsm 

Sir. I read the anide riinia 
hats »hy7 (S.R. St^ l9tQ 


by F. C Caafwaf. T »ooM like to 
add a few poesu. 

Mauape is useful for those who 
are too weak to take suflcinl exer* 
ctse. It M a paasive exercise. lti 
effecls 00 dreulatioo are seen in the 
relief fhom Ikuyue and weakness. 

Yopa aiaoai rIvc perfect pbyii* 
cal healib and resistance to diseases 
The advaniapc of Yopa asanas is 
that they do aot coosume tnerpy. 
It IS fiwifyini to note Ibat a 
number of institutions and orpaniU' 
Isom are nowadays prapagaiiitg 
thit type of physical caiUcjre, 


Maiihuslidas SHAtai* 
f*. ff. Ved/rof C»tlvf 
4 IfoifilW 
I. C»'ti. RMii 


(arHiuroiN pfents 

Sir, Thanks fur publishing ihc 
interestinj article Plunis ihai art 
aiaai solan by Md. S. Hopuc in 
Sk, July IbRU There ii neod for 
funber researches on these piantA 
because they may play an Imporiant 
pan ia human Hfe. There arc also 
uneniwered questions about the 
dipeMve system of ths plants mil 
ibeir ability lo assimilateanimalt and 
speeiaUy the predaeJous funpi be* 
cause funpt are ennuJcred at most 
primilive planii 

COVINO PSLASAD AuaAWAL 
Fffotr Gmelhl Coliegf 
koi Rore/sdtftV/ 


Madaiatnr partolakle^ 

Sir, Re Sana pardeo l» MfeeJae 
tbsm ihi Madagascar petMaUc 
by G.H. kfohaoJtiusar aad\^H. 0. 
LiafiahC^JL, June i 980 > p\ 404 i 
The luiboti have givua a gbod 
aocoHBt of iBibrimtioo repardod 


CMihara / uhts mtm O. Doa (Om 
H owever they (tiloi to ima* 
lim (be bouakel fbmUy to whicb x 
beloAp. For ilc i»(L«cW I 

wouid like ro oM tbai it bcle<i|i lo 
ihe feoiilly Apocynuu. 

P. VlKDMTA VaWUH 
fiatOKk Aiwriorr 
TamU ArffutWfOl VuI^trUy 
Cuh^ t!tse«rth Sl^hn 
Kr/dAonMem aOMOi 
fern/ ffsdf 


CMU«f 

TSfi vtick >^'by «■ MM n*> 
(till M\ (• A July JMOl wM 
inrormeiive. However, t would like 
(0 odd lome mformattoa retitdiof 
theeuttiniitikinfroni letes beunuf 
pionlH like Sapc<o. jAekrruK, rubber 
etc,, which tro very dilBeuli to root. 
At toon it (he it cut, Uici 
«'CKi out end the hiMl cut of (he 
uuKlni mty become h 1 ut|(d with (he 
ixudMe. Thii iornt a mcchAocal 
barrier tu rooiind of tuitmia To 
nveieoina (hh. n timftk’nK'hnl it lo 
wKih itie eut wrfMe of ihc cueiutt 
with witor Mpnuilly until no more 
lotea ifudf* anu rhen pliii( rf > 
Anoihei trcitmeni cmplo)« dippinf 
Che bite in dihite waiei Mi»f*c«Non 
of charcoAl sad aiabw wKish 
II allowrd lo dry on (he buM of che 
cuicin|. Theie irainwnta entire 
hertor rootinf in luet’bcirmi Mem 
cuRinffl, 

K PvnuaHovitAH 

ffevrfTMftwW 

C^tToi KetMfcft S/aiim 
Chiknugahtr Dot 
Jternerida 

% 

II 

Sir. ‘niMikt for pubiuhioi Wby 
do'iRM eurlota fdU {■ voMT I 9 
KCK. finhii {S.R.. July 19W>. Tin 
di^BAjon of i euRjfif m (he ankle is, 

1 tbiak, • sweeping generalisation « 


M OB iwMe 'ruemen' aad 'offHas* 
wUA are mualy aec euingt> 
Piiiiriil peaamdiiioA foe a pan of 
the fh» to he a N (bat 11 

maf be d Wir hi i d from the gaieiu 
pluu brfoR the orpms art 

rmnrrafitl iiui ia tha( wuy ewtiig* 
j^a idfa fnem MtUt. 

tetk aad Haber deiaed nfliags at 
aoy v^iMiM pkai pan whwh when 
detected fiooi tte pans a capable 
of RAanauag a motiag organ or 
organ. The loevion of tte origin of 
nKa inhmli bat tho remained ««a* 
fueed hcaute the ■ n f enc e 'Adveali* 
lioat routt origaiKe near vascular 
laoee' dMen in meaeuag from ihac 
of *roM iaMieh ongmaiing in (he 
panacbynia cate of (ho vaaeular 
Mmdle'ialte tarae caraPareach / ma 
of viaeutor hundkt are, indeed, an 
mnpil pan of vawilar itteae end 
not near (be Ikeue’ Theihrea ocher 
rootmg e^fUtert from ffrdvo 
ArlU according 10 the auihor. have 
nea yet been ehnmcrcrMcd. nor bavv 
ihcv Rtedc of anion determined 
Than nM whollyenrreat Co'fhoorA 
H a nMUitfeefoKvfiMind ccviKwiid 
somfoand* ate dwvrt (he highcti 
acisviiy in eermt of Msrautoiii^ rooi 
lanaMioA aad thttwv hech gateai nv 
and quaasiiaitm dilTcnncet hetwaen 
cHy,to>«DA hr^unde and diteculi. 
ie>roo( maton form of tMere 
Mt* 

A higih r conunitaaiofl of gibber* 
cUm' wna aho otaarvrd m jumade 
rorm (Hesa. Itek). At rvgvds mode 
of acnoa of boib ihc co-faclorv 
•ochiorogciue and and otyptnalud 
terpeaodK. compkic Hacidilioa it 
ttill lack mg Some ocher tubetaam 
as obtarred by the oalhM lO cClola* 
led irtme reaOAg favourably wAh 
IBA have been eaplaintd by Hon 
(IMS) as ptenof i e acida. Theae 
phnolic compoidi that are aor> 
naBjr inrimd for ligna ferataiioa 
m peea litaao ate shuoted imo ao 
aftotake faibvmy fKvoarable lo root 
iahiiiian ia etkdaaed liaMe w hkl i 
hat tea ibown to lack ligaok TUt 
explaaaCioa gets uippwlinMn obem- 

m 


vteioa of Fadl aad Hanmaim (IP6k) 
of a pheiwiic compound which it 
produced by buds ee ca&y>to*roM 
pear cuhhv and forms a biologically 
active complex vmh rrogcnouily 
apfbed IBA. 

K. GH((fH CHUWltHUlY 
C/ihuUa~TV6flSI 


MMf re(lo| pinan 

In eenaetlion with my am* 
de Ptonrt Ihal are meal rater* 1 S.M., 
July, IteO). I wouU like (o add a 
very important and conduuve in* 
formation about uptake v( aKtadan 
by earaiverost pluils. Darwin't 
cxpenmcMi whh Sundew, Oretem 
which he coiHinued for 
two yean, were to clear and direct 
that we are impressed with Jhe ele* 
gence of hn raatonlng and dnubtful 
that hayihing remaiiu (o be done 
for further invettigatioB. It would 
have bom really difllcelt 10 improve 
nn Oarwln'i daia and esperlmants 
of 100 yauTk ago, without ihc dlHeo, 
very ate eaxy awlahility of lynche* 
Ik rteioacTivc matcriaU, 

Almoti aU ptonit (hat carry on 
carnivdroiK aciniiy, or "Chrni* 
vory" an it wai called by Charie- 
Darwin, arc mlativcty primillva in 
iheir Mrwiure, eKpucially in (heir 
root i.yuomt Whether root develop* 
meni failed to mcor in theie plinit 
or whether (hoy developed Ihit 
nbdity tecauie iheir root aytten* 
could not auppiy enough nutrienli 
It probaMy anansweriMe. The ques* 
(ton (hat ttrikec ut it, "Itiipoetible 
(o prove (hat a camivoroiB plaot 
actually digeut inseca r catches and 
attimilatee the nitropnout material 
fyom (hem?~ This bas been con* 
liuinTlj proved by an experimenl 
done by Teny Ashley of (he Unive^ 
siry of Lnhbridge, Albeita, Canada 
and Joseph F. OennaTo, Jr , Professor 
of Ne« York Dnhursity, 

U.S.A. (Neryret Biuoty. Dee. 
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im, p. iui. 

Tlky wotk'-d Mb Suadew aad 
tal h with radioactive pbocpbono 
*‘P). By aulondiographie ttcbai- 
4)ue, ii «aa possible U aauaBy 
viMiliu dtfihbuiioB of ndioactiwrty 
whhin Ote Mvcs tad otter pint 
orpu. 

For the esperuneai* fniil ftiea 
(DrosofhUa mfl^agaaitr) eal* 
rured la eovend dittea cosHajnini 
nigar solutioiu^ yaast aad to wtueh 
ndioplwMpboniA bad bea 
loMcu grow at afast rau. By ttetiBc 
aoveral gnaniiofla hai^ pnaedu each 
BMOlwaiKighlyradiMclm Oneiueh 
radioaatve fly amt takn. aad washed 
to remove surface radioaaivity aad 
placed at Che end ofa tmtacle glcad 
After auveral hoon or days, ite fly 
was removed from the "fed“ leaf' 
Tte pUai was thn dineeted aad 
radleactivliyr measured, both m a 


ridiauett coMecr aad by placid ite 
leaf agaiast a stevc at ptecsvifdte 
filo) ad tte ladleartnw material 
kft aa iapeeaaion Itel coald be 
d e ^ ete p e d by ite mud mnae. la 
ibie it was poAfe lo daue- 
nw uvaiaitiiistly tte diettibudM 
ia tte plaac of de larimartnitj 
aaeimilated Ctob Ite buca Ttetate 

of radieeaUvay from tte fly »is vary 
ripte a* firs aad dwaHhad ealy 
after a day or tee. As midbi be at- 
peeled. dulisUmua vtthm tte plaai 
of this assinilMed luarwM maMrial 
is ftfV lo tte leaf oo vlMch the teth 
lade ia nuetad; nett ite material 
mem ripidy ihnMgb the pleat taud 

the ctvatan ceoemtmma is la tte 
growth ccMrc. TbaS tte tmmek'* 
digeeikm iia4 »w »au lac ipa m a rh a no ffi 
IS aa dCmtivr <ae» hoeomm etewoe 
when Ote matem itei all bm 
per real et Uia ertfiaai ridieacii«Tl> 


ia ttefly «« asaimteiad by Ite pteB 

TUi apparamly iiiiligciiihVi leoais* 
dec wm ppbaUy tiiliiiei'ii»n ptei- 
ptefB ttei hid btet iocorpteited 
into ite eaodelcKm of tte lamcc. 

Tte cesdb of this experhteiu 
mafrna chil. by tte praoire ofcarii* 
voey. tbaae bghly apedalised pleats 
tewe esqwrcd for ttenwlveB e 
seorce of eftroam for Iteir own 
growth aad developomt It at 
tevvooaMt that le esMotely peer 
im Ite e k r ot ra. By this meaas. itey 
have bcoa aMe to idapt thenedvei 
ie aa ecologiial airbe thel erterwee 
wooU net have beet poulble for 
them. 

Mo. 5. Ha<KC 
R/ataifh 
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TT t«en ri|>u(> (<VM mm 
* could oec hftvs «uro««| 4 )w 
noi provkkd with (he p*ir ttf LtdMy^. 
Kidrejn 4n the viiAt orfMv Tof (he 
dispoiil of wims prodiKcd in (hr 
body. SiimUr waste disposal sysiean 
are essential for every sodety. es¬ 
pecially ihc urbtJi ond. fttrt HATor- 
iupately> mon of o»r otiei, tot to 
talk of sTTiall towiti and viQa^Ci. 
do not have adequate hack up of 
water tuppJy and hygtemc wwste 
disposal systetns 


Ma^lrede «f ibe peeM f 

Even in the elaas t ciiios. whfcft 
ai preMwt number 142. ten h itch 
of adequate coUeokm and 

ireaimem system. Thew ehm pro- 
date arouad 9000 nuEna litia of 
vwaae/d^ and oaly a third of lUs 
waste roceivea soma ftira of Ifst- 
mow. As Mity a» 72 of the <ks I 
etiiea with a total popWalioa of 
abovt 17 itittea ao faetbtiei 
for seweriir and (realmw ttf wiete 


viaiet. TItfM utMwered cRies 
iMhide Viihakhapatum. Sriaapir. 
Oheobad. Ranchi, Bhopfl and 
Jabalpur. Sittyivro of the ckte 1 
cftiae have only pafllaJ sewerape 
and treaKDont system. Bicept 
BanvJofo and Ahnedabad, all the 
sUR c^ilals come under iJvw 
aT9ir> 

Even ia Cities with sewertpe syv 
teem Ov sitHflon re not sory eocou- 
4fing trettreeni pJante preess- 
Uy ia fUBCCon are hi|h]y tfiaddqsate. 


S4lwl Hd Heque end Ua/ma uvReremti ScMus ie SebaW of AswooBuee Idmsm, /e«*>wU Nehni UnrRrdtf, 
Ne« DdblOIOMT * 



4 pofiih. 

d Mp«i« tHi tp wim ifMutM 
pU. )iw • cftpiacy i» 

ints M% 50% of ib «Hti viMr 
«Bhe«^ Dalhi i> • bttk iidvuBcd 
wiA <)% (IWtOBV c*p«cit>. (A 
Madru 25% of tbe wtwe •«« 
It bol4| pmeiily mobi. duAde 
|m4i, nUck U cont^dorod lo be om 
of ch0 pUnaed dim hu « IOO% 
tewcTM* lytbm. but the tnenam 
pUau pretenrly tniulied hev* ths 
aiyric)i to tre*l 04ly 25% of the 
weote wtier. le loul, the doe ( 
eiUel vHfa a toiel populeriot of f5.5 
milHou do nor hive tl« fteifiiy of 
wwHAfe fof 45 mSUon peopft. 
SliciDuM nUUea people «rt lo 
fv letAfly deprived of tAjr Mwe|B 
treeimeti fheiliry. 

Dw CO iBA^Ue Mwe|v ^ 


ml 

"i&edv^ ^opaa 
ieodop to aw laleuin. TUiti 
eo ««oq^ a^o d 6.5 t^eipde/ 
dey d nfoM mil'we. <!■ qmii* 
my m hittdtkt w«ik 4 

pepelulm of e«e mllM4 aerf am 
«d he man that 506 teavifdey. 
SiBBeriy i m fcf Mww md cKin 
«wiU tirndtfi^ refne « p(opon><ei 
to iheir pepabtiea. 

tte idaift oeapoaeei of Wor 
p ol obaw caouep fnm midcwitl 
v<ae on otpak ■aner. aaeete oitr^ 
pn. mew phoep b e i e. nitpiradcd 
aelidi. we. The iedutfrial efdMBti 
bfiat. IB xMiiiee lo theee i wb n aa» 
caa. heavy email. ptMaeb. eib. ole. 
Ac p eo w M. chait an wen Utae 5000 
■wiior aad eiedm ieduabiw aad 
eoly 1000 ef ilma lw«e «e«w tied 
ef Mete muwcM laeikiiy. The nal 


flU ditov Mr iM m ah 
•wir hediei oosplairiy 
All Me aihiimi 
cdeo la aautfel aaiet 
Orw ia the uifhea mar aa4 1 
ndy ia the frenedwaMr toe. Afci 
•urihce ««lir aod ptmAmoe 
Che oaly omkb of aanr for 1 
aad impaUea. the taereealiid 
ceauviaa of tbew pMaeci k t:i 
Mfor oame of eaaaro. 

CMueal peUvtaab ham tM 
water hodm ie aaaey wayi. Soaa 
ef the orpaie eompeaodi art diaw* 
rty M ceaiH aad cared tope lu, i4i|p.' 
ochan mmM the BOO (bWo#* 
cel OKypHi deiaaad) whld iowaW' 
the ccaieai of iliiarfiad oiypM U 
mer cawaj cuffocatloa aad dmtt 
of eqoaUe ten aad fanaii MB 
oihan flay add ftWaMoMMe tuda 
aad odour lodrIaUdi wacir. Thaqr 
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I. 0)1 


<n) 

(IRT* 


. .. Ml <D (OPMMn 

(9Aa*MM|MM*t i fc <B ai^ tfflia 

«»w 111 iiliHiirMiCW 

M, a^ii T» tl"*, (»l) FiMii. mt (JR T* 


miy be ku bannful but m oerttinly 
uAdainble. 

looTfMtk cosapouaib teve uiy 
edwrw efTMU m hviue popuivioa, 
Mima2» iM p\iAU. Taiuc beivy 
miuli CM Induce • wkcy eT effeeu 
ooce Ifiey enter ibe livtni tjrirem. 
For eMmple» odaiura Md li>d« 
bMidn btf n| arcino^njc Ke«« best 
Imbed (O kkltvy tnwbla. hypetren* 
(ioA eivd other evdio-veecukr dsor* 
den. CK^omium ii tone w *nU u 
drcinopnic Silver e&n euue bha- 
grey diwoloMtkm of the ekii ud 
imv beCDoe loiie, If it eiruauleitn 
in body beyond • eertain nawfenim- 
lion 

Water peUutMa «ia muu iadir* 
•vt heelCb huH* nlao by «sy uT 
verleu* puhepnie dieseeae ruck v 
malirid. ItlviMii. cholera .eie. Abeei 
50% of the 4(Nt»ee eoBnetUy 
f lUOUBlered io India are oaier bone. 
An tntinated 60% of duMren ii ev 
vilUgee wAer fro* panaioc helnUa* 
line dieanei eaueed by eoetaouna* 
liot of open naien witb uihtieil. 
Thta II oet uaaattal becaiM only 
9% of pepiilaUen tt villain 
reeeive piped wtrer wpply and ibe 
rail bate to depend os eatnawd 
lurfbee or ffeundmtefi. 

EMMki ef tte peebUa 

From Ibe above soBOiet. it b^ 
eomei amply eiesr the! tebil eeear- 
ege lyeum aad •ubeeqMittly eem* 
plete ireslateat of tbt ee«d|e le not 
a iiuiry but a neMHlty Ho«wer, 
the btaie lontioe k: Ke* to wbim 
ihii? AcMidisi to Ibe CcauaJ 
Board fbr the Prvmation and Con¬ 
trol of Water FoUoiion (OPCWn 
an eapendhm of Re. 1170 eroree 
would bo required for pcovana of 
sewerage aod imfe ireitnenl facili- 
iiei la Ibe ctaai I chin alone. If we 
iacJude other eiiieii towet end rami 
populaiicm tleaaouBt needed would 
be several tnaea nore. Tbr Draft 
Sixth Hao adkatae a previiioa of 
oidy Iti. 105 crocae for orbaa aater 
sup^ aad lewwi g e. The balk of 


iha would be spaai oi water supply 
sc hemes a ia iha eariitr ^bk Iokt- 
ing a Bseagre y Ibt deido- 
pmi iiisiiip ud M eipi tmi- 
meM fecdiaei. T\a Mg mbs Ibei 
we wiB nMkiue so add poOulMa 
ID On water bodies nl they kcome 
dangeroudy uiliyikan for dnaklog 
aod ipwaltiiml i^B. 

So we HO left wilb a dfleoaa. 
«n the one head w can- 
see wadenaiaM* the rMonty of 
tafe drmlimi aad ra^ioa wMr, 


while ot Ibe other the quaoludi of 
noiey oeeded fbr erpaadlfti and 
crtatiag tuob fidlitM with tbc 
pweert cyiMB is proNUbvdy bl|b. 
T>a only way oat would be In teras 
ef a viable ecoaonle alieraative» 
wMch caeM aebien the larget In 
a low budget, 

Wetec byacMb ' 

Thera ie a water weed coAfliealy 
keowBBwiM hjaelncb (SebBraM 
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bdM(b| to Ibo fBa^ 
PoowUriMM). So for. thii plus 
hif Imm eoiaidend to be eoe of (he 
worn jRMb tft may eouurm. A 
iMilve of Sotfh Amrm, H bae ao* 
ilowiafMaldntzteioc laladk, 
thm vt 10 wrta^ >pfea4 ooihMi 


«v4h ^ wmr hjwMtta top* iha 
Ibi. It 9m * '1* ••*““* ia lafe fnm 
Bnbl m IM aad ailfeiaa riWft spu 
of 90 ymt k te oaaWwbnl kedf 
ihraa^a^ tba eaaain- 
Walv lOMkA Mm 


tkp, «MBr ipons. «e. ta Wwi 
la^ M. iMObNM ofluiu 
readinO aaflifbc caMwkn darta^ 
biauaar iMine dao tt lUi weed. la 
faio) iraini. tba {robwa laeoiDM 
oven preatof. Tha e w i Ma i t Iom due 
CO tUi need 1a tfcif Stale lioof 
baa baea ewimatad at abeot 110 
buBm rapeoe per ymr. la Olbar tUa 
Mod te eauallr cowaoa iiawiaabily 
in Nocth Bibar. la tbb am H U 
difleolt ta dad aay pood, diMb or 
other imar body nhkA it free froa 
byactatb. Dwiad mnj aeuea 
tbf paddy ikU» oa l afti ia d bad^ 
ibu aaam Mimdaiu Iom to 
bfbanee aod adneohoro. Tlia uoia* 
|>M ta U.^.i AaitiB. HiaaabaJ 
Pradaib aad Hajab ie equally bad. 
Apart ftea thaw Ml« thia mad 
bo» baea jiaanfly wpo rt ad fiom 
Na^laad. Taoil Nadu, Tripan, 
Aadbpm and Nieobar, LakibdwMp. 
Aadfan PrvMt. tUmaiiiba, do. 
Ia 1P74 tbowaadwii laportid ta ba 
maitd ^c acarp la H diicrteu eu 
of M dMftAi wmyed in tha oeua* 
try. 

Water kyaoMb hMotronaadoae 
capaeiTy to prow and ra f eaifate. 
Bm a (oaU pim of the pUal can 
produoe a Ml erep erXhiA a abort 
at ttraa and a «rop of imer 
hjMash caa double ileelf vltha 
etdW to Uo dayi. Aaolbar laipor* 
taat aapect of the pbytloleiy of water 
byaeraib d that it caa abaerb at 
remrtatiy hi|h rata, mlascala, 
Aiflnertta, heavy metak, erpoie 
aubataacaat etc. Uadtr oonnal wadi- 
lioae tbit le coaeidarad a aaptlve 
aapeetefthlaweadbaeauaeit raduee^ 
lb» aatrieM com i ile of warn mt- 
dariof ttaa «mk for ifriptioa. But 
Ihh property can ba oisliaad to to- 
raova (ha laiae ea bwai— i vtaan 
pnaaoi aa polhMnti from domestK 
or ladeatfial aoeRoi. 

la aamim^] treat* 

nent ryitana oolya pst oftbapolla* 
laaci an maovad. leai raraala with 
tha efla oU . IV mml proeeae of 
nmjoaac oervaDy dm ooc reia^ 
the bwvy amis and tha various 


with 




V 



4iatot*9i lubttucM. H«ivy nwcth 
«u te mov«d by chnnial pnript* 
Mot. altWfa dtpnmjoiv 
■ttMCioiu ulu^(U(r«i*o*. Im* 
ud^ivvM ewbo^ 
abMrpitec Neirtvw. iO thiM 
^ mthfl M i Ar» hi|h^ npcut**. Wnb 
irowin* M*4s «f Mvtfn*H» 
aUM, (h> ^wfilitw of b«vy mUIi 
• flBritbic ov Mlurtl wtMf movrcM 
«il bi ma hl|h>r. 

, IboMii fiodHti Ju>« kb^n (hftf 
I V«rattrbyuinibiiptf>wiM4tspow 
ea efluwa corniD^ fres demMie 
or induitnal aoureoi, it cm obtorb 
. imm of ihe hferoTu] ubmoM oeo* 


1 

\ 



tl4an4 » bo i i»mm\ For ihli 
pvpoM, ibofo M V Mod for ooy 
obometl (nolaM. Tbor^Mtk oro 
jut M loio looMMiw b^ 
l»OttO«U«MIO MMM ii COWOCI 
«M mm iQibdochforodtiMM aim. 
r~i|mmniiTtr b« ban feoftd 
ibM n 4 k^m of 0.5 hacttrs cm^ 
lOMt 4 mm ^ootk of OMB 
CMlIl. oab >—ifl MMIM (100 of 
raooMkiibi daily mirntd lOOD 
poopio «H bo QMtol S«A 4 MM* 
oaM oia roduM (bo peSMala by 
755C ID (TiWo a. Sadarty. 
b(|i(« lo|MM cagi bo ooaaad «4b 
wiar byofiiMb «Im« «mim From 


ToUtS CoapvMivo ftf CM ^ ns Ml BOO 



<t «o hetoy oMdb A mg 

4lfcuH. OmbM .. «bM 

Ml 4o due (b IlMOd lb(N0> tie 
hifUy oipMaivo lo mmM mi 
HM&iB Added to (U» ic ttoie 
low cbmey. W4Mr byioiflib mo 
bo loaiiadai 4 vtaUe ohanaclfo ta* 
MUaoU of mdiMirU ofluMU rIm 
no ^ Kuioiiil AoreiKlki and 
Sfom AdtttMtmioR ha» itnidy 
UMlod M OKponsMiUl wcior byoci* 
ndi ehoaicil waoto riMcntiM l yotam 
Ibr inofiM (bo eflioonit from (botr 
pkc(0|M0iB lobk « N8TU AadoK. 
Mtouaippl. Tbe cboroaorialiM of 
the fcodwiMr ltd oAaonl fron tfas 
fOtomUoi lyMOB iro fivet >f IV 
Uo ). 71)0 cnaUMU pUiM oombti 
bMkafiy of 4 dfUd 
m whioh vdiir kytd^lh ii pdwn. 
DocIm (braufb ibi hytdMlt* 

B 0 gt b/ the poUutttfi 
indodiii BMttli 4 fo rnnovod from 
ibo eftwo 

Tbo mM roAirktblc taturo oT 
valor hyaeitib t» lb wpteiiy (0 
Botili (Tibfo 4). 
Over 4 1» wook pened the ptaat do 
■liinBiilcW ooniin hM«y iMUh to 
coMRstfiUaM of MHral buodnd 
uaoi Ibo inhkl lenb. Ai ibo mM]> 
4fo "'Tn**-* from iba eBoNlOi •( 

rsAfctA^ of As 

otMoet (Tabk i}. Woter byutotb 
oas ranovo oMt ndMiertM Aiiak 
from efllMfiu whkd •» Miy 
ddkuli oderwiM. The pH of 
<Omx '^Aor irotiootti hii boen 
fosod to bo b H O O M 6.1 OdI II 
vbkd n H MmI raofo fbr tab 
V4UC. Fwtbir. Ibmo V M 4l|at Moooi 
iM ite iOD nd COD woiaMily 
m|bt dowftie Ilia M at vWife 
tbo iflun aai bo li ewod n adi 
wttb ftoife Mdor vHM CMitat ta 

poflaiiafc 
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CMkVlN* 


i 

$ lilts 4Mft fof I* iKiuini (r««itncni 
li^MB whftf* hyuiMh Sft* t«<« 

Added. The punl^ni MpuK)' of the 
lA|oon Maid bo loeretSod «e*ero^ 
bundrod timoi HfnpC)' bv iBiroducttAi 
of wowr Jiyoointh. Niiropw cooteoi 
woi rodoeed by ,73%, mil phuiphoiw' 
by b 3 % ud totol orpfiie arboo by 
The con involvsd *A'> v«rjr 
Iftile. If the lane «»to be dent ^ 
chtfltkftl inufii the eoii of irtei' 
ment would h»v« boee About leteeiy 
limes hj|herl 

In ItidiA. wAter liyoeiuK am |tvw 
wy well due to the prtvtJcni hifk 
ttmper«rure All rtnind the yvar 
And heoce enn be utiliwd lo ib< 
mAxImum li would not rt^nift 
Aoy iopoftcd KchnoloD. Only «• 
hove to cr««to laioons as described 
Above, bi| «fteu|h to hold the eHlu- 
enU Ibr roqulrad retention lime. 
Tlte UtooD hiA to ha e e cded wnk 
otter hyicinlh tnd once the crop is 
there, eShiente from domesiic nr 
ioduirriAJ Muroes ere ilsipty to be 
pumped At uoe end cod tbe cken 
WAter Collected (bom the other The 
coet iBveJved wiB ooi be very hi^ 
And every induscry or bumen lenle*' 
ment enn Afford each t System. 

oec BM i ni iw 


The lyitiip ob be mde even 
more rmfuiref by property Mdi* 
ABC the liAivcstBd byoei^ Some 
pluniod is htfw e wr r emcstal 

Herrem am BlMla el byecan 


Ooe hyarinib oop oe perfoea 
iu job foe 6 Imed peeied only, 
brace tefolir hArvestiat uf ibe eU 
ptAMS is eseratitl so tbii new idAitis 
«an lake ihea ^ee The hyaciBih 
crop so hpewsud mey ereate prtk 
Uem iT loft AS such. Oe decotapow* 
lion |UMoetrolM> the aMtirats end 
laocAb toefced is ite body uT item 
plAais would be ifhaKd tad may 
epia TcecbiKowtiorsysknK, Hence 
llay UmM be Bibirnd w such a 
way that wieh iwoWeaik do out erne 
The hyacadh pUai soeuie quHe 
A bifh propmscM of procoies tnd 
amcraK and <u he need as eesaml 
fmd kuppleeteea The aoiriuenAl 
•aloe uf water hytcrelh eomparas 
favoartM) wiib that of Arrtauda 
iross iCyoedba darrrfunl. Whta 
irowo with norawl sewape (oot cm* 
lAimnp !«■« wbuoncatMhe byamoth 
rdews enalem ad c ^ua i B qaeMdin 
of aU ewealal elemears whieb tre 
required fur ematel food (Table dl. 


T«e6 CMcal raa^aiMep ef 
aafer byodiQ pawi ranarvMl aaoife 

fibarw ^ «rm eVr wtlftt 


Certoa 

HMama 

KIlrnBa 

PeiAMBei' 

Sudaen 

Cemaoi 

PheipbenK 

AeUwr 

UipeesMni 

bue 

^«K 

liiaminiM 


S>S4 
ll't.S 
3 Ml 

0.6>l ) 

dead 

o.M.e 

0M.3 

OOIOOS 

O.OOSOM 

OOOIOJM 


Tl« Uaiwrkiiy of HloridA (USA) 
KiA luceouTully utad hyAcmih for 
thh pvrpoaa. NASA has ebu used 
I*, for misoip with rafls>ofU)raAf diei 
(uplo 30%), cpf beef attic tnd other 
domeuie Animili. 

Water hyaanth meal is a pood 
WHira of swianic fenilieer and soil 
coaditioarr. h eoiiUin« edequau 
proportion of anropen and minertli. 
The Avcripa C N rBtii> uf Jiyaeinth 
n 2 ) : 1 whxh eompAftii fivourably 
wftb that of lc|umei(2n I to » : 1) 
and u berwt than iKai of levertl 
other iiraw^. with C : N of 90 : 
Hoaovor, here also we havK lo ba 
aetioui cnouph nor tn use KyicinlH, 


rehlel a* 

tad mtibeae wadadtM 

•der differmri caadklaaA 
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Av eaM (BMlMr 
WMeaflHfaK 

fimmmat mir*> 

ml mUMtmr tar 
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jdAfita tcftUiaiDf Kaie »iib<uoce» 
for ih]» pwpeH u iIm >qi1 wU (K 
pollured. 

■IffM frttdunlM 

Water hyacinlh «wi be tue cea - 
fuUy uK^ Tor produOiM ot tiopa 
wKteh >s sow cenodered (o be I viable 
ftlteraative to pefrokyjn and aaiunl 
pMk. We ar« already aware of bio- 
pa in ihs fonn of 'Cobv^ pts' 
Tbe ptoeeti for ‘Byicinth pv' i% 
alouMt tame aad the hiop^ produced 
from hyacinth cuniaieN 60^,40^. 
of merhane. >74 litres «'f biops can 
be produced from one kf of dnad 
water hyacinth and use hwcu* can 
produce dOO k| of dry pUni material 
par day. which can produce 
2,29.400 ]itr« of biopvhciJiare day 
The fuel valM of chii htop* hCN bean 
akulaied tn be 21.000 JITU (BritMh 
Thermal U'^it) per cubic metre which 
i» tatulhetory enou|R Ac hipbicm- 
paratuitt. the mrrhaiK eoaicat in 
the (a» prvdured by w4tr» hyMiwh 
u vt<1l hipher CTabk 7) 

When the hyakinih Hint tuHUl•^ 
heavy muiaJ* >uch t nivUI ami vad* 
inium.the methane ennieni in thepeev 
hieias upto 91 l\ (r«hlr7i Wuh 
gietal eontammaled p(art«. tbe rale 
or produciikM of p> •' ^^'O la'tti 
Heoca for biepi preduciioa hyacinth 

ANSWERS 

BralMvamre 

(1) When the ildei of the hip 
•duirt are eatepded thee the tmnil 
ujuare i| divided Into fnar. eortl 
areai 14 0 i» tbe centre of the until 
idoire (wa Pip. 2). So the ana of 
elided portion li equal to area of (hr 

email iquare divided by four. ^ 

«9 1 ^. cne. Tie fact that AC le 
iritccted Is just to confuse lie r«a* 
der. 

(2) la thk preblaB] Mr. B bas 
ibraa alterutlvea ; (a) Rad>Red 
(b)Graaa'CraeA, (e)R4^<}reea He 


banaited fraa reeesviei 

ledusirial waatea w9 m( feava any 
disadvaalap. Tbe Sudaaaac povera- 
ffleat IS already eaperiaxatiat with 
vmalhieale loila for produciBp b»> 
p» from hyaeioib barve H ad from 
(he wine NOe. 

RceotiT) af mcttls 

la ease the peopomoc of mtah 
(pamcularly Her pranoas ones) 
Ik biph it the hyacmih ydaiuk from 
lafoom. the dipeuad prodaei <«naHi| 
out of iha biops plaM may be ooeed 
»a evpcciaify dmip r d piu lo as to 
oliNk aay wBlicraiioa so (ha pound 
wesn Tha meuK would ooWhuc 
eCkumubeiBi la the pilv Aftm seoe 
tiov ii ooflld be cumomically tiaWe 
to esiract tht meaah from Ihc diprs* 
led hyacimh U ca^ the hymiwb 
Ik cooicmiaeead with such loaic 
wbuaaRv which are e< w vvc. ihr 
hyaciMh pUaiv khouM be diepovod 
undcrpnand m Mwh a manner that 
neither the pUnt matter ptv eipeKed 
•a yeaik to koaic ant n pidhites the 
undveproMOd aairr lahle 

baethcr i«a«a« 

I V'arkbney. C K aad RrosLa, 
) ink. W (Fdk.> Apwra areA 
m AwrA £bvr Aw# B V Pa44i< 
dim. The Hape (l«7«) 



aaiuBck ilM if tbe couapa aa feis 
fnirlif^ ara Red-Red, (te. iflar 
all have aaswtrad Kfr. A would 
reason ci followa :"1 caaaoihave 
lad*Red bccaaea Mr. C would 
bare aaea (am Rad atamps and 

iu» 


2. USUnt opuoric wmb tanfitt: 
Same perepere/rrs ^ benh- 
pAf fomirtfi. National Am- 
dcay of SciaDcei, Waabinpoa 
DC (1974). 

} Mohanrao, OJ. (I97>), 
JountMef BnykOhmfKt^i Htaith. 
l$OX pp. 22>'225, 

4 hKfleld. C.W. UyadMh Cm- 
4.5 (I97S) 

5 WMveTton. B.C,. W^Htf *>• 
eriiwAi yer i^rs^Mg sfwagt h- 

eaeru rp Mivr odiowed iwnre- 

a#rrv /leiiimfui rm^di. Am; 

ff. NASA Techaicti Memoren* 
dam TM*X*72730. Waabiqp 
(oa DC (1974) 

6 WolveiiMr. B C and 
Dt'nald, RC, Waiar hyeoBih 
vorprioa ratr nf lead, mercury 
and cadmiMi . SASaiEHL 
Afpfk/ Nm i.*d, WtshinpOB 
O.C. t197*t 

7 WotvenoB B<' and Me* 
Doeakl, KC. Water hyaciiuh 
produriivtiy and harvaviind Ntu 
dire. A4.^4/fAf FffiO'i W' 
l:l Weihm/ron DC (I97N) 

rt W idvcrrmi fl C and Mc> 
(MuW, R C . Nutrnional com 
potiiion nf water hyacinili powii 
on demestir sewep, SaSAIMEI 
AiyierrVa /77. Waihiontori 1) C. 
tl97|t> 

answered. Mr C cannot have itaen- 
irean Hampk unce Mr, B would etc 
fnar paen lUmp tod kaew that he 
ba> Rad'Red on hti forahead aad 
answer 'nierefera I oiuM have Red* 
Green tMmps*' 

Rat wber Mr. A could noi aos* 
weriB the second rooad ttf question* 
lag iheu Mr. B nikd oal tbe possibi- 
hiy af Red*Red oa bis forehead. 
Similarly he rules out (bo peedblUty 
of CcaW’Craa., aad he war oaly 
with one iheraalito. I.t., Rad* 
Green whM van (he oomci 
answur. 

UeaeaqilB 

I. W. 2. (a). 2. (b).4.<b).5.«} 

6 (aKJ (0.1 (b|.9.(i^l0,«. 
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RuBP case 
THE 

WONDER PROTEIN 


TNt teittbk Icef proi«iB it ovt only tbe mott abuDdaai 
ia Mcure, it Ikat onttiaadiag mitriiioikel value at well. 


A ll ;A 0lo«ynihMi« or|SfH»in« 
mihiJaib cAtbon dnutde lo 
forn \uttn by cht scum of Ihe en/y' 
no Ribulow I, S-bispluni^iatt nt- 
bexyiaie (RuBP (d>f) 
diKevery of RuBP < dv W4^ mdde in 
1947 hy SC WiUirds ind f aon«t 
(Ua(v of Cklircmia. Lav Anaekv> 
wKo ubsrrvod t mt)or pnnsin it ibt 
imn left>«v awI uIMU h 
I Prowin due i(« okctfephorctu 
bomoscnvity \n I9W. A Wti«b»eh 
H ei {J dtal Chrm. 211.p«ri 
fied fnini 'pirjtch aa on/ynw vhxh 
fortnad phiHpho|iyc«r)C ACid (PGAl 
from nhuloke I. VbuphospKue AAd 
ctrhcwi djoiida The t4i)AX 41 
peme^ oi thu en/yme. 
dmientAtior eoelBbieatv wef< ideaiH 
eal 10 fraumon I protein ol Wtlemtn 
RuBPissi often eotnpfi««N VP, hV*, 
«0luble Mf proieiit '•lu^h i^ ihe 
retMn for m beini refeiKd ri>the 
mnti Abundant protein ra noiere It 
i» ftl^o celled hy uMhe* num. 
earhoxydi'Riuniw 

AiriKWc 

It ]96^, HAvelkumrro/ wb^cd 
Chin««e cahhiaB RuBP <«< luviag 
complex quecenitTy ttroclon, by 
uvinj elwtmn nverwopy leeKnH|uc> 
Ke propONed ihat (he cneyme «as e 
cube of aboui 120 Ana«crom« mi 
24 kobuAit* 

\aiftr iPe en/ynm riiMn ^pnubb 
and tobacco weft moo ttfonu- 
ib chanelerikcd The enonne from 
xpmach haa a loolecular wviiht of 
S,S?,000 and is compoaed of aoa- 
ideMtfiJ eubtiaiU. In 1947, A Rutixr 
dsnonstraied lhat the euyne n 
compnwd of two types of mbout' 
whJch dil^ ffwly in >i/e and nnitno 
acid compoaitioo. T 5 Baker rr a/ 
(197$) by coii^nini tho mformaition 


from X'tay cryiiaOofiaphjr. eltciNm 
nucrowpy. opiKal ddPitelion and 
eryual den»ii>, proposed ihai the 
sirwiure of crynaBou lotaseo ftuftf 
iwx •« t Uir (IS) and t (S$) 
kUbwiK' (weleodtr ««i|N of LS~ 
M0nnio5«000aAd(haiai$S 12000 
u» ItOOO) TW nto toa ak sv arrMied 
m e twoJayceed sttwewe. each 
tayee hasini 4 larae and 4 >*iall 
spfaenca) ma o m wKom volumes arc 
pr o per t tonal l» brae and mmH 
AubatM mevso s (Fi| I) 

Syaltei** 

The mou doailcd underMaodini 
oftheiMeiWMabetaeeaihe ataleat 
gpttjtot and the one located m aji* 
oahcT OTfaneOc coAceraa the eynthewa 
of RbBP <air m ptanfs ThedmFvn 
suRwuriaes lha cwma c model 
for the symhmiv of RuBP rofr m 
iraen plans All ibc acpe havo been 
decBonetneed m calhflne eutaers 
with the aacepCsea of cbe tmatcni^ 
tioa of the soiaB sobvan fat The 
cUoteplaM DNA c«ie< for (he laept 
mbuail and audeae DNA-fer muM 

sabunit. Safle 2000 ie2200 hue- 

pasr scfflMM of c M orop to tt DNA 


voMains mformauvn far large sub 
uiM (L Bo^ad. 1979), OfiHIu 
I, pJ0l>2O$) The 
proevrsor of the invall sabunit 
K tynlheiieed lo eemplecioG in che 
cyiopleam and ihaD iramponed latu 
ihe cfdofopbst The preeuTbor, like 
moM animal teomory (uotaiBi, has 
an addMional seduenee at jts N*ter* 
ttiiaos which 4 removed by a pro* 
cmami enzyne loeaied in the euo> 
mal peruon of ihe ehlofoplMt (Sniih. 
SM . eUre, R I, 1979,/ferbrr Trt, 
942) The fuACtion of the extra lequ* 
encen net known It may be involved 
la (oeovuuni ipenhc recepton in 
the chloropjaM eavelepe. or its rent^ 
val nay inner a eoATorroational 
change multing in imaspon aciT)e« 
(be envelope membrines. The aitem* 
bly of orgaaellar prolem occun le- 
side the chloroplaii 

Mypebdei eynihesieed re coil- 
free ryueas propunmed wtlh pee 
leaf eyloplaiBuc mRNA have been 
shown Id eejer tU isolated chluto- 
pb gtx by R J Ellis, by a pcmdrwub* 
tioaal meAinism, (ha elueidati(m 
of whieb curraotly oaeoffhesuxi 
latorectini arau of reeeardi '(EDis, 
R J. BBA 693;1K$. 1977; 


Di Abrol a Naooml Ptito* u NikSiv R«ev«b LAomnn 
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P.E.. E1U&. RJo fim/rr. 2n}4»l. 
1971) CPif. 2) 

IvtafeMhip at ute 


$IDF 
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fau. Due fo uu» eharMCcrsoc imdi- («fni<«u »4h i'AC aaotha la a lin- ariXM dioitde ie kaowa &i pholorei^- 
a(usn« Ibt eiuyine It iu>w referred la atf*i compcfiiivc viaiiner for (he pirmtio* According to May •cieiUiiiii 
ti RqBP earbaxyttsc-atyiEMK The voulyiic sue Activwiea-iiMnwaen the ptanomenoo of phoioreipinuioh 
ocyieniiioft raciioA wa» peop owd |tfap«n»c« at (he euyne (ho««d t a wiKoful pmcaa which ff cu/tu^ 
byOfren and Bowk m 1971 (Ofrm. ihat cafboxylKe aad adiw «d hy iuiuUs mMni will Mwrmou* 

W.L Saves. G.. I97|, Vw^, 739. tm va/icd in i^nSet dunn^tnaei- sly laovwe ptov prodiMivjty and 
J)9) bOMd Miheir observation itai iionv. crop yaMs Kevover, some people 

oxyiea inhibited cartwA dioaide haa* Slate* wnh carbosytee traaMh arfiw ihai ^soiOfaepiWien is an 
iion by RuiP cate They also fowad lion siaK aulotHe. Mibsiihte taalo* oavitabk consequence oT ilw active 
iW phoiphO(lyvuleiv is a prwluct pue, ■ybH«<t. Sbnphosphaiieetkd (he the affnny of (he enayme RuBP 
er tl« redclion Usuid III)' aAajey label MteomoocOyl ettenoh (wa tovarde CO( and Oi anil also ii 
RuBP aod Andrews. Lonine* ofn»ae afto prssvcd ihai iba caalyiie hripa lo preveni the photo«osjdblivc 
and eoworhors vonUrmed phov ctnier i' some foe both ihe KiivstNa, daaiape vf tJie diloroplastPi by 
pheilyeolaM wi a prixlwA eml (hei dmiiuoi om neeiaive enerty. 

one mole of osyien sse* conMimail tele in |hMee«te(**te end lea The pmpoeal (o allot ihc car* 
for one moh vt sxidued v^elinfr hoiyhoeyeiypeeuM wio lowarda 

<Pi|. J). the fb*Our of carboiylation or b> 

haBP^dirhVkislK' been shown 10 taBP rom eativny mKiaios ihe abolish eompletely Ihe exyienaiion 
vai'boaylate RuBP in form phov phoiKynihetic enrbon cycle and it beind |ivsn nu^ imponanee m 
pJtohydroaypyrwvMc and PGA twBP otyfenex diverts ihr cvbon inMy laboratonei. Many approeclM 
under uhravioletorradieiHve The flow hho pheiphoplycolaie for— were tufiKled lo achieve this |oal. 
forRierdaeompoitctioCO^ end phav iton aad ns subeeqaenr iraasfoeiM* R w.p. Hardy of B.l, duPont f^em* 
phodlyc^eio. >0 thei there IS no net non* lead lo ihe lots of carbon oonCe. EipennveatalStaiion ^USAI 
CO| ILaed. (DaUy, <>r. L.S Bidwell, dioside Tbrs liiM'indvced Ite of found ihai increaiiai atnhieiu con* 
R.Q.S.. 197a. Plaei Ph,jM . 57 (5); 

35 (Abatr.). However, ihh reaction, 
requim further proof 
Sie^leiidLane{i973..r ftofCten 
m, M^9t) nportad an mtermedieic 
dariod carboiyleiio" of He BP, wtiich 
was shown lo be a* 2*e4rbosy>5' 
heioribii^ I.S'bisphosphaie The 
RqBP biadinf sire on it» mayme 
involves lyime. shown by affinity 
labeQini with 3*brome* 1 ,4^]ihydroay' 

3*buliBone lAbhphospMe (Nor* 
ion, l.L. er ef., 1975. J M fkem. 

799. Wi-ft). 

Both caialvAd’'kcH(HiK of car* 
botytsiion and oaypnaiKW revdc 
on the larp snbiuiit. h is ihouiAi 
that.tbe refulatory she it located on 
the smell eubunii. COi and Os 


mriiaw 
CffiW-OPf sf 
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««nlntiou pf cif bOA frauds tromd 
field crept »>• beoefieiiJ. Ht riAluid 
lAcraMC ra teed ywU of XX-tVfi' 
It (brae finm leiwet (wy^eiM, 
pew end bent) by eutee dtoiid* 
eviehffim to 1900 ppm «the mcpy 
fton entheiit te i«um»iw Tbe 
eeheiwed yieU it prlmeri^y dw M 
increeM in phcNotyMheic cerbe* 
ettimilMiiM by the eknud CO(Oi 
reiHi and coa hiibcr d«|rw e( tum- 
iwn nf Rufi^ <^«r wifb CO, The 
lacreewi la yield alto ^een ta 
ceredt (M*. > 9Cr* I end cotlOn (91 *. 
incmsa in MK per piani) 
iedirei.*ily proves that the photerev 
pinuory syedtotne i' 0 detetetKMe* 
meteboJiO asiMci 

The ohs^oos limitetion oT eher- 
Inp RuHP fotr/Mtr by fonetK 
mempulaiion is the setregUxMi of 
fHwi between the nudctit ud cWoro- 
plax The eoeveatienal breediad 
eeefaaiqeea are aot wutable beoeee 
lie lerie tabanH of (he eniyine, 
coAtaiiu the aelm ule bat ila |bb^ 
lie informatMM »n the diloroplatc 
Lack or inforniaiioA nfardiDf 
preuen, inducers or about ibe naai* 
ber of penes involvod oafccs the 
effont drficuli A recaet report by 
J.D.H Keatini and MX. Garren 


of laiprbwd carte lydaw activity « 
eartaia uoaptoad ipepaaeBi tteada' 
tad cDawdaraMe laiann (KeaMp. 
i.D.H Owwal. M.K.. 1971. tm IV 
tosrrMrMMT Cw^. Wewjrelww. 
dbtrrarre. pp itlObT) 0«e tee la 
leak tawardi ite UMawreMMaal 
appfoac tei tart ae recnnnhiiaai 
DNA. tairatie faawA Md aepaMlte 
trawfdaao la dereip p pteois whX 
l ai pcavad cartaxytaa eyetea. 

tlie ealeaive lahtbiiiea of RulR 
atypena te by cadmnoat rewabeli- 


(» «r cKOfiAoue tiTeBton, «b)e 
aDoerdii carteiykitHSB (a ceeliaM, 
tel tete vievad m a Beans <i » 
cnaaiap pUnt peedwiivuy, Ha««var, 
Boat of Ite efToru met with lUare. 
Only laeemly Otebe rr W. from (be 
Uaivertiiy of Dundee, UX repectad 
ttei hydmytaniiM seUetivaiy inhibii 
ed asypmaae activjty and mmulated 
(artOAytaae m tte C rt wote c r r rhiet. 
daateme tvfmSrkt (Wdhrr. Tt9. 
229. 19rt) Hawmr Sant and 
oewofion fraffl ftARC, Bombay 
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A^VfOactei —niieol 

ucbaiqaoB tho mt ««b bilw*. K. 
Af^mcB ad eovwhan (UirwiB> 
of Cildbnift, Dt*ii) workiig vttb 
nattiiO of 4 bulmui, AktHgm^ 
immfkMf. fondthu 14 loa* 
cvboxyUM 4i)d otyssoM miritm 

wtfo radoEad to 4 tlaiUr «nM ad 
MOW itfwu iMk both tbo aeiivicta 
ohieb ooly provw ch4t «rbai>liH 
4 Ad otyyi KtintiM 4 M d^df 

Ijftkad <K. Aiid«i»n. ifn. UA, 
5dS: Ml). Tho4RMBrcstoiflM4for 
mutooii by ineiaoiiai oiytM eoo* 
i.antntiow In powik fihoobcn v« 
uadorwtjr u CouKtmt A|rieikuiiJ 
EjipermiMt Sutiot I Uneh and 
b^rlyo v« omploymc 4itto<ro< 
phitf cUu* cultsrai of toboeeo for 
thts purpoM. Whn tfafy duArd tbo 
eiUiUTM frojo 3% CO| to 70% (% 
mod of CM coUt It ho etlwrM w«r« 
rea4«r<4 i4vi4ble< but for • fbw Tbo 
vitblo Milt w<r« iioUtod 444 ronwod 
•n hi^ oviMi tinMt p btro Tbo 
«ulturn rofluiMd vmM* <M iortjm 
w «/. 1971. // ft/no/, tl, «MK 
h mty bo pronmed that (ho cwHwoa 
boumr ttiMMX to h»ih otypM 
•iofuamnuiot 4w w altorcd otyiaa' 
410 chtractonttici Similar appmch 
«:iA be omployod (o Knm niiHiag 
with tupprowod^MtorofpirotoO’ fot* 
I urn. m |ro«rth cbaoib«n haviop 
hifh MrioA coafioMritioa. 


Eiperiraenu •eBp(oyui| iKorpo* 
ration of labelled amioo aodo sad 
iinnraiio«learophor«M have tbon 
ihu vunutUy bo nraover tahet ptoec 
dunni of the RtBr row 

eoeyiMO. Eva after tho easraw rat- 
chad a Meadjr ibjo coBB«i(nt>ca, 
iur«o*«r wat *ot donned barioy 
aod aaotbius. However, detndaiion 

of chueazyee it fut vheatbeplBBt 
reqeiree It reeerres. rfe.. aa^re. 
amtaeaeidi at eome oda sm 


«. IW« ^ br m rrnmom n avtae I wmm Mm •mmm tmm 


beemm of envifOBme n nl iircvw^. 
deAntk Dimo tenoceoce. fteOP 
mif eeene «o be Ibe nweee pfoee* 
to be doinded aleeii vnh the lok^ 
of dderopbyS SonohaaeoiA k|W 
ihea of tb'v cwyioe Uk«s fdaee. 

«t • siowei t«R h «ipear> 
that lUBf 40*r dafmdatHMi <s 4 
cjlopkoneaJiydrnaprocw Prom 

«eep prod«n*v<i> aaile. however 
the miiniaiifr of h^b RwBP 
•eneilr dwowfhoot (be prowth eod 
d eve top—U penod m aeomary 
M tbaf Ike photoeyotbaiev art e«S(l' 
sbk for biwaar* peodaetton «4d 
BoeiBid tho peqaimvetf^^ of siah 
(deealepai nedal feeiBdeadarbon 
co^OMBdr TbBK a h eMowiel 


t>ui two prwhied approacb 11 roOow* 
ed.U) •dMrf)' enviroamemaliQnooli 
titf KirttHional panmetore whlcb 
re^tdate tin tynihcM/dogradaUeo of 
Rwif ih) idaiufy cenotypet 
whnih ore tWeto moiniaiD highlevelR 
o* RuiP «otr Kiivity throiiih tbe 
developiMSt period Oar itadiei on 
*i)iiTO|en eeeoomy* of crop plan 
hove abown (baf followwf (be pr^ 
•ml maiugeoKni prenicao and (be 
ImK of teniiinr aaroicD app i k d . 
eveiUbday of niUupen dunsi the *Md 
developBaal pertod 11 a nejoi 
liraitii^ factor coatnbixini lo hmoe 
train aod gctia atfropm barwel 
Tin deaaaod by ibe '•mlc* moltt 
rm early onw of eeneecence. wtaick 


SCfIMS 


Hr. fimt HhyOoi. n. 32$>35« 


n coiipM with (kindaom of RofiP 
C4st~ Thii impairs the pbotesjaitlM* 
Iff ahitiry 

ExpariiMdtt wimaift nilrofen 
was made available Otfoutboui lb« 
giowU) period have elbowii thai this 
DOS Only rcsulrs in hifher raduced 
nitrogen harvest but also lo csthaaced 
RuBP fasf •fiuvit> with eoecomitanr 
increase in higher gram harvest 

RnBP rcii>/Mtr m pretek feed 

The idea of usiag leal jvDUinv 
lu human food luppierent ■ soi nm 
Rut reetmlji S.G. iViIdnan of 
Uitiv of Calif. (Los AAgeks)»(ron^) 
advoeaieii the uss of FractHM 1 
Protein (RuBP nor) rron tohano 
as an ideal protein Mipptemnr, 
Protein eflkiency ratio (PER) lairs 
proved ibai it is ao ouinending pe^ 
(«in from the viewpoint of nvirn 
lienal value Itiieasjiio iielttaPrao 
non I proleiii from tobaeco tad it i< 
economical loo. Wildmangos jneMs 
rceryttallired Kracrion 1 ProKia tv 
high ts S gm lo 4 gm Bry proStts per kg 
fVa^ tobacco The preuin is edoar* 
leii and taswieis in hs purtfled form 
and is devoid of evhoto^ei, 


fiagibt And t favourable ground. 
Such babies eahibit higher noebi* 
dily aikd higher monahty due to 
Intestinal infections. 

CoKlBlea 

Human milk gives Ibe young 
infant tone proteeHon apintf in* 
faciioos by reason of liviag phag> 


pormos pynmidfB^ {agnats, cu. 
II abo has the piinikTaJ of Hierv 
paifbe value, eiyaeially m feeding 
palients ««b icaat wfaoaa 

sodMHn aad pMnsaivB lolah shetid 
be rjporoie ily gmstoM 

Tbe aseuats eC aisenimi ammo 
acids IB tobacco Fraeiioa I p* >**>«> 
eicced the Maadarda of she provaorv 
al paiura set by FAO A companesMi 
a given la Table 1. The procadere 
So eiiraci ediHe proseia from 
inhaeco is givn m Fig. 4 

TIm process has abo additioaaf 
advanta^ The leafy smidue obtam* 
ed m the Am step cm be used foe 
cigimie maaalanuiv, wKicb will 
he vieiaady harmleav il the carciot^ 
pas eaa be ifiamod or ■rvualized 
from tobacco when a la dvny 
form TIhs peocmi of heatogeai/od 
kaf curing (KlCl also facUtuwv 
complere meehanueiaw of tobaeoo 
leaf curing peaces' acroedieg to 
D.W f>e>oag (IOTP) 

Feeibee readhig 

I KanoshiM. N. WdgrMa. S Q. 

(IPTDI. Feactioa I Protein. 4j«e. 


ffooi the saoehcr and IgA, and by she 
lactoforrm and fysocyiae wheeb a 
CDAUiae Is can alae be aoied shat 
fnxn Ae poem of view of boet, 
lactic add bactem are an •vdi*' 
peasable and regular fsalure for the 


2. Sdpl. M.l.; Wisbiiek, M.; 
Lane, M.D. (1972), Rttnloae I. 
5*hbph0t|4iate carixixylase, hi! 
71 ^ P.D. Boyce, pp. 

IA9>192. Acadeeik Prmi. N.Y. 

i Bums, R.H.; Blttk, CC; 
(EA). (! 976), COt metabotian mi 
ffafi yrnikirfrrfiy. UaiversMy 
Park Pros, Bahimore. Md. 
1U.S.A.) 

4 Jc«iai,R.C . Bahr, J.T.<197)), 
Ribulose 1, 5-buphosi^uie ear* 
boa]4aao«typBase. 4 m. Rev. 
flmt fhysioi. n, 379>40D. 

$ HaB. DO.. Combs, J. Good¬ 
man. T.W (Eds.). Proc. flA 
iM e ra^ u tm ! Cong HMo»yn- 
tkauK liochem Soc, London 
<1977) 

0, Sseplman. H.W, Hja^' 0 
tl9?t>, P*erM>«rArrir rorPeo 
ojMwteMM Plenum Press. 

7 MirceBe, R.: Clysters, H.; 
PoHcke Van. M. (19^), P^rorwi* 
rhrsft and Atanr Prvrlfyuwar, 
)unk Dea Hug, 


superior in btological valve for 
infciK. Breosl feeding should there* 
foie be encouraged for the healthy 
devHopment of infants. 

S. K AMND 
L KaiSHNS Rao 
Af/rrodMiogf 
Kamo/iiMt 


Ciecinnaii, Toronto. London, 
Mdbourae. pp 7^108 (Swiao 
and pscaihn). 

4. i/iyfhpmte frueanicd (1973), 
Vol 17.-pp I(M*I972. 

5. Prater. fTf (J 96 S), rhe Hack 

af laim dMacdt. Bombay 
NaiBiil History Society. Bom¬ 
bay, 2Bd Rev Edn.. pp. 199-300 
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ntainse n a n c e of prapm buWi. AR 
Ibeee facioa aiake human mill! 


THE PIGS (rorrnaaed from ppr ITS) 
annum, can produce ISO piglets 
wUcA. when fully grown, eaa weifb 
70 kg each and yield a net proAl of 
Rs. 6S0O a year 

Kerte rendot 

Bnn. KevU (1971), The joy of 
ragi, Vatimai Ctefr^ k k . 


Washatfcm. Vol 154. Mo. i. 

(Sepieute 1971), pp. MMIS 

2 CBIR (1970), rU ^ 

Atele. Sappl. Lirsnerk (iaelu- 
diag poaHiyX PxhI. Doecoraae, 
CS.I.R.. Now Delhi, Vol. VI. 
pp. 124-197. 

y Cfzmm’i dMisaf Enmhpm 
rdm (1972). Van NoierMdRrm- 

hoU CorngHy. New Yoeb, 
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DIQ, or tKe k«iw, is • vdl-kncwB 
^ qtit4njp«j ftitK Driilly tkiaanfi 
I044 »wut. Zootofists inctwlft ctar 
uuiml under ArttodMyk. t k^ie 
order of clovefi*hnoved or 
ruiofM mnnunls whicb luludeB e 
wtde vviecy or specin >i,ieK u the 
wudope, hippopoitmw, cnmet deer, 
iheep, vntft. bicoa cuUe 
(Fi(. I). The nore m 4 j\f obavW 
ftwum oT the order ere re be fousd 
in (be twcmre of iHe Teel, ehAime* 
nrued ti perayoeV, or h&VMit Ihe 
kill of lynvnecy between Ihe (bird 
•nd Tourrh di|in in eontrMT to fhr 
odd*loed hoofed nnmmnU, tM 
FenMOdi tft yld (horw, u». lebm. 
apir Mid rhiBocerek) {Fif. 2b wh«h 
tre fTinntnnir >4., hove die &x(t of 

tjrminetrY ihrodlh ihe third di|it. 

The order Aniedeciylt 1 eenpoeed 

THE 

PIGS 

of throe su^orderi : Seiformen, 
Tylo(*odA and fleminentw (TeWe t). 
The suborder Suifonisee mmi*- 
priies three femilws : Swdff {Old 
world pige), Tawstfldpt (Pec^rio 
or New world pi|i| end W^tyeper* 
midef (H/ppepoosmuMt). 

Swformes ere buaodeat, 
iheif iBolar teeth heve rounded euspe 
or tubcrokt m in mn They ert 
orhenrbe known is bunedoni«. 
tn these u^inils, the enninee ere 
iwk'like. In the wild botri end 
hippopotenuk ell the four types 
of teeth cluneterinic of leftiunls— 
inchort, e«Aiaet> pmnokrs md mot 


I-mmi * * li 'tj fc (newmed beeM ^MebOs k. I peee* iev. X CHW. 
3 , f m >■■■< wmlmn AWbtaiwmeeXXHbeeee—^ ACMin XGem, 
k Old briMe, k Meemimh 


e/s-^re prceeiU, wbde ie (he AduH 
wtA ho^ leeaon and loierior 
pmnetan are eommcaly laekrid 
(Tabk Jt 

OW werV Hts 

The old world pi^ beload to 
eighi difbmn ipeein and dec froeea. 
S¥t. FherenWr*M, fcbtrane, /'oro- 
merkemu aad M>dnnhemu bad 
ert widdy datnbeded (Table 2 ). 
The Cumpeaa wild boar, ibe Javaa 
or Celeba wild pif. ibe Rotweaa wdd 
bear or (be whito'whHkered ewioe, 
the ltdiaa «iW bear aaJ the Pypoy 
hof all beloed to the peeuv S»u 


B JL BEHURA 


omaivorom diet. The feaalK are 
prtdHic aad have many nan eo tem 
the large inen Their voice ii a well* 
koown gruac. 

Tbe *111 bear 

The priacipaf aad bed kaown 
speewe h Ibe wild boar, Sys ufofe. 
whieh niH range* over a wide area 
from fiurope to Ceatral Asa and 
from Ite Baltic to North Africa. AM 
Ibe breed* and varatiei of dontew 
(ic pifi are descended from thi« 
spOMt aad are the te»ull of lenj and 
carefel nMetive hfredini (I is Miev- 
ed. proba^ theie w*» an admiiTurs 
of the bleed of 5 v.< rrrefe with Its 
«ioi^ related Asiatic kpecies, 5 ti\ 
wrsMr. 

The wild boat 1* a Aeree (bresi 
dweibni aeimal. Iiv «1en0ied head 
Mdc in • earlilagencnu dlso^Utr 
^out^ which the noslriU ire situ* 
•ed.Theskia is ihkk and oevered with 


Plft art aot mIt dfficirat ooovtrcm of ofricuhural by* 
pro 4 acts, particuorly woMbO into U|b quality veat, but 
■1 m prot i d c pit dUa, fat. boroooet* ets^ to maa 


whdr the Alneaa warihuf aad ehc 
Babirwaa ef Cdebos aad Molacca 
i4t^aii> beieag to the gene* FPece 
rkemn aad rospccn- 

vely. Tbe acd riven hog or Bosh pq 
of Afnea aad Wali^y beloag no 
Ihe ^<ua feraaei l enre^ aad ibe 
forest hog of Afhea comes lade Ibe 
gnus* /ffibrAnrmr. Tboe the giW* 
e« diesAfty of geaetm of pigk oomra 
ia Afsia 

MtJiben befoagiDi w tbe faiady 
5nden SK of raodrnin siia, tbe 
♦tea z led head eads ia a saotil aad 
tbeif body ts s oe si od vdb bnaki. 
They ace esnesoial lad have at 


»hon ilifr heir called briulei. Tail 
is cuaigU sad hangs down aed, wa* 
like the domeelie pig, is eever coi 
led op. Eyes are smsU and ears largi 
and aobMe. Smell and besriag ar* 
Ibeir bed developed nenie*. The] owe' 
taanes nee uriighl up outsids the 
aotstb ukd then eurva backwards to 
poiat towards tbe eyes. TiNae aci 
ae powerfil organs of ofTeaee and 
dedoace. JIb edder malm Itad eoii* 
Ary life after the breeding season 
TV fsnales ai*d yorag males IKi 
■ herds. The wild besrt display 
grsai uittaigenee, coorage aad deter 
Buaaliea. They are omaieoroiB, fted 




Dv. Mat aPiet dHmdofOsZod^i B^.UOalU—Miaj. 
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OB roots, tuben, insects. eBBkos 
•Ad arriMi They datfroy crops to 
• b.fpr eiMT. 


The IMiiA wild boer. 5 >ts srrVb 
tfMM i has • wide dittnbtRioR tu* 
l«l ovor iMfb' the whole 9t India, 
•uraa, TemuMrin. Siam, pan of 
Mtky PcAiAMile and Sn Ualia 
The lAdiee wild boei diffen from ns 
cotmwrpen in Surope, $tw wv^ 
Hft/a, ta thu the crest or mane oT 
hkeb hratle* ni&AiAd /rom the nepe 
dew« the back t> mueli more well 
dovelopad md the body ii lew Uiry 
m coBiraet lo the duck OMt of 
brwlee rii coesoaeace with the odd 
diiBBU A well'irown nole Heade 
dd eai at tlw shoulder and wei|lu 
210 k| The niiki measure upto a 
ttaaanwB of 92 I en eotuda the 
curve There appear! to be no deAane 
«*tiia( saaeoB In eenlrul India« ihc 
leafonry of youni are horn shortly 
he^ and ihar the riini. Boa^ 
and «ow» eoUeet tn lar|e nunv' 
hers for pairmi hfalei fight fbi 
ftpiote. The period of pregnanoy n 
■beat few moathi. Ueually four to 
Ml ytHW^ IT* boi« in a liner The 
sow pihen a heaped up maei of 
grais and leavee it a quiei epol 
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wtotv ala bbtk to da 
youif. n* JKaac an temm tid 
Hrlpe^ Tbo Ugtd or Itek o^b 
bar lilM^^|lt■^ aa hnaotfif 
crfItUr wfll wwiy. 

la da fbma of tfeo AadaBu 
tad NiBotar IiUodt lin two da* 
(hat lubtpaiiia of wild boar An 
nnft idaiMiiiwjO aod Su icraA 
nMo^afcw mpwxnwij. 

pipv bat 

no picny hof. Jaf aalymkii 
(Fil* 9). it as todaiftcad tpaom 
t»via« boM liiad a Oo Rod C*a 
Book (he InimtfKHal Uaiea for 
(bt CowOfvaciM of Narvo ud 
Naiunl RoMuraai (IIICN). Ae da 
aaof impIlM it h Haaoty moro than 
2 $ em hith a Ao tboaUer ao4 la* 
habile (ta Hiaokyaa Teni. froi* 
LTRar Pradotb to Aiua' It vts &M 
daoriM ia 114^ by Hodfeod M a 
tpoeinoa ebaiaod fren Slkkia. 
It II a dioMutivo (bim of (be wdd 
bear. Itt ean aad ai] are ibort tod 
devoid of hair. Tb»MBb«f of teats 
■ lie in fMad of few pam at in tbo 
wild and deiwetkated iwia*. Tbo 
oott of tbe tdid( it biaekjeb brown. 
The yetini are wiped brown widi 
the uadatpartt whib. Tbo weijh t of 
tbo full powB boar win IVew 
y.S ki to 4.9 k| aod nfaly 6 k|. 

py i iny Uvea m iho odl 
iraee junflee of Sal (Aorro robwio) 
^ da Terai rtpea io Ibo baM of tbe 
KistalaTat. It it eooial aid fbuad la 
snail heidi of 5 to 10. noy an 
diaraal beiB4 aoho iftac down tad 
bofera iiuail. nay bide durii« (to 
diy to taS srait. n* old malet live 
with ton! and dtbod (to Aady 
with coQii«e. Utdt it kaowm abool 
Itoir pairng toiblte. nay braed 
twfca a yiar lad braf fbrik H V0BB4 
ia a Unar. nair fbod ediefly coa* 
tiats of roots, bulbt, riaaeti, liarde 
and Midi. 

M 1% 

Chwa to tto wdd boart ara (to 
buih figL Tto Rad rsear to|r 



e%.A on •«ie|to> l.htow ■ta Mr, L BhM tto n a rii m w a nitr, 
4d^etoftot.bM^aSMeto7. *en M.a.Finw Mt. PriarM 

/oMwtowvw fou M (Pig. 3). liviag tufts of bair, Tto buih pig livei ia 

la Vito areae of Africa, witR a rMa* beito la thietoci and like tto wild 

ttd ftffA ia Makpay. ie to boar of tnda tausce swat tomtge 

Ito wiM boar ia gewtil apptoraooe. to eropa 

evM. bnillK aad loagNndMI 

td^ ia tto yooag. ID eeat« nd* Win bn 

4«b. whto old atots My bt ttoeft. 

Tto it poy and (to aiaao n Aaoctor wild swine it (to wan 
wfeito Eve lit poWid ato tad in hog, ftortetoeno oelUopinis, which 

tn acted tgOR Tgi 


TtN» 1 6 M •wtd »lo 


livn in S«w^ u>d E;hf09<t It 
Afriok U 4 mvw is num tma iIh 
l 4 rt« Wftn*bk* wewacDW* oa tk* 
checki. I( H ufty lookia^ tpacoUj 
bcctuM of Id memoitf bood, fUt 
mu^«, two MU of ourvcd naks oM 
ibroa poin of wsn> tmwinc e«tf 
beCwcCQ the ntout tad tko eye*. It 
ki hUMiBury, (wlf-oitked and am*- 
ur«< I.j D lA kotCk 4fid 0.6 B ai 
Thn ihouldfif. It di(s rooo Md 
tubers end Acds oa them. When 
tUrmed, the fbouiy mas fbr eov« 
in 110410 tde *ntb lull nhed «c • 
sPa 4 of eboot 46 kai per ho«r. 

Tbo (breet lie(. ffyhc h ce n t t 
M/bmrtdfrnl, 11 yet netha Afrv 
AM pit UvfBi in the deep fMats 
fi«a equatorial Africa to Ubarm. 
It was flm diicovBted le Kooya m 
1904. It roMBibka wart ho$. bw 
liRM Is kaowa about It. 

ftaWrMa 

Aaocfaar JMjabet of Aitdar 11*104 
in the Calobet and Melucaa Islands 
ia the babinma, Mekyrpkitt 
raias. Babassaa, the naiivtaaeeof 
tho animaJ, maus P 14 deer, tt peso* 
esses eaoraow caaina. tapaaa P y 
the upper ones which ffow upwards 
10 «v*t almost iato a euele. No 
satislhfltot)' expiaaaeoA 11 avail¬ 
able to eaplaia iha enormoai 
irowtt of Iheoaaiaes in tbis aaiiaal 
It may bo paplaiaad by orthejaceiis 
alone which meaee evolution m a 
daAnite diitotMo. irrespootira of 
natural selactioa or eatcr^ force*. 
Thr habtfuw n more aqoacie than 
other Swder aad Uves m *'****^y 
Torest anas. Oae or two youat an 
brouihl forth at a time. 

EvoMaury heckgies 4 
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T)« wild boar evolved tone 36 . PAO tm fnt . letVH 

imyion ycaii 440 in early Olifoceoe. 

EvldeaM Is available about tbeir arehitTpe of the am pif Canily, of leap aad oardUl setotite bcaed- 
disiiibution re Europe. Alnoa aad Hstery has n ttet ■ 2900 O.C IB 4 . tbo domee t i c a t e d p<4 is nsab 
Alia dQriB 4 early Miecaoe, about wild pep (first domamicaaBd aad ddhraai from the sriM baar in 
2s Bullion yws a 40 . /’deeorAeerar eataa la CTiws Thme arc am tbas ^ipeanoce aad tM^evameot. It u 
of kiB Cnpxme IS nprded as The 300 hof hewds w h itfc an *e tsarfi short l^pd. bas a Both ha* haiiy 
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body, ihofW J»w. imaUtf twtb. 
•yM tel look tewird) itOior te« 
8tdf«oyi, Ur|» dopofla «( bt wd 
iMv* oviy tenod of ibiiihi aflt. 
Tbo dOflwUcttod nriM of Eoropo 
dmtrnet) tuba detet^ 
40Bt of thf EuropoML inM boor 
£h/icror^ Mfqfb. Tbo IkaMM Hoa^ 
»hm pi| wu Ont br»d 1 b 6 iite*d 
«iKl vu ten to te UaM Stotn 
of AnorlM by te foaow nplom 
Celunbui vbm it ia tew nite it 
(beouadt. Atypletl piffOrmit te 
U.SA. oocoiaflt o dt t n 21,000 » 
12,000 iwite, Mtdjt| 11,0001 ync 

to tbe Utufkttf bent Adeit bop 
w«l|^ 342.17 kf, te neerd 

beinp I43.M k|. Their lift tpu i» 
tbeti 13 to 20 ynn. There tre t 
10 12 it • inter, 34 beiti te reeord. 

ttOHy 

Pip MOt ffliilbtd it vtriowe 
wtyi. They tre eftomi eotnetea 
of tirjMilciMt byprodvsu. poni' 
oultrly wtiMi, itto bifh qttlily 
mat. Their mtrked eoetfiAM 
cUctoteritTMa tii proUOo breed)t<. 
etrly stttonty tod np*d ftuetlt#. 
In the United Siitaa of Aioann 
<oina Tj nuUtoa hep tre iltufh*^ 
•vary yetr to provide pork for • 
Bttioo ef 2iP «*«»■*** people, Ihe 
tvenp oeoauiopcioo betei 2P.5 ki 
per hetd. Ap^ from the rieb 
proteioMu value of ewe htn. beset 
tnd pork, Ibey cotttm viitia*u 
iwledind luecto ttd Siity- 

6>o per eent of t iwiteb body aoe^ 
uen lor pork ti^ lord From the 
mt tre prodasod more ten MO 
produsti. The bO|’a hide siekea dte 
pipkit tatiber for ihMa. htndbep 
tad ftot'btOa. Swtae'a cotne htit 
i» ueed for produevot of heir bmte. 
The ftt of pif ia wed for te pro- 
diMtioa of Itrd, "tv***^ od. dyne* 
mtte, aotp tod tevmf cretai. Whb 
awifle'a bow, pte tM fertilben 
tre produeed From te 
wetiowefbep tie prodoeed wv 
ow piepeiiiiota for the «* ■**"»> 
of kuoia temsea ainti w itaite 


Mr ditbecet. teretite (or te 
uAdertenw te i t a di , ACTN Ibr 
tteteocpteia trteUk Uoketut 
tad teutlu ten. Plpte tpeei* 
tUy tmtad tid irerfltred ia uaed to 
r teve peat p bm iterte h ia 
tppM w te b wm ae p cttd akit to 
»er^ at t peu mo U re eweete ettil 
(he vMb'i o«t lUa pewt up. 

Tt te Fitete lepet of PftMO 
world*! baM btek tmfBta. t kte of 
ftmew pow. Tkay mO f 200 pea 
htir kp. TWf tepa pwwt Scat to 
30 ea bciov pinte la ordar le 
atff oet te lontiet of inafTk* 
uudaipeuad female pip tod dop 
veeand at oWmWuarr or Morehen. 

Flpmy It Me 

TV popultfte of pip m ledit 
« etUBtiod W d.11 nwHwri Ota 
tod t Vlf Miot awern ore alteoh- 
(Mtd toMody for te predyanon 
cdnaoi It • eaowiad tet 1.30,000 
metno tootet of meal aire predueed 
m te cogtBy, ef whte 44,7 par 
eetc a foom abmip tod poec. 22 J 
par cop (ram coidt. 12 4 pec cent 
fra« p oo for y tod 7 per eatt foo* 
pip. There traoboot 27 pm-bwed» 
te forma M 7 hoeee foctorm m 
ladm. Amoep the avtue br a e dte 
forma, mteiea may he oade of 
pi0ermi tt Ktrtehott (Kama* 
akt), Ahprfa (U.P.K Amholt 
(Piajeb) tod Himer fHoryoat) 
Aawopl mWe, hrpa ciHceiUre- 
dot of pip cmnlatjnv Pteoik 

Titeliot of breed pfoyi t upHd* 
COM lole m picpry ae te todnsay. 
£»Rie breeda aBcfe oa tekteei 
Lorp whim Yortikiie, Midite 
item Yorfcahire, Ltodrace Hnap* 
Pire, Ttawenh tad Weuo 
Saddleback bam been iomdaeed n 
India foooi te Uaimd Kiofdom aM 
other CarapaoB w ra t Oiea. Hotomr, 
to record a avtiltUe t< to whet 
te OrS tad i n l wn n ul irnpom 
took pltoa. 

It a pi dpr y. a weS ntemted 
year old botr nm aervwi eowa 
at te itm of 40 per jmr tdl it 


Tahtod DbvteUMerpit |C|dnlea 
k lidfo It IP41 (hi tetaaodk) Sm- 

fto t Tlr dVWrA a/ /edTe. Suapi, 
VoL Vt (CSR) 
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reachet tba tp of ali Tt a net 
flowed 10 more with more that one 
vow a day While aeleetinf brcBdini 
»ow». cote i» teen to enmte tbtt 
(hey do not have thick, ootm head 
tnd m/* 

Withm t few dtyi of their binfa 
pipeu trc injected with Ireo dettron 
to prevent ttoemit When 4 to I 
weeki old. they tre vtcoinaed tfbwt 
hep obotoft tnd •wtne plahw. 

Pp tre houasd tod protected 
■pint! eueM)ve heat, rtin end cokL 
Damp plteea tnd overvrewdinf 
abould bo avoided. 

A arwU unii lovotvinp 10 ao«» 

tad one boor reqoiriaf t capiiil 
l a vaotmaat of about foa. MOO and 
wDfkte fooda (d Ra. iBiOOO per 
(C^towed on pogf 'O') 

pcifraa upoftTEt 
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Solar pond 


S OLaK CMTgy 4 «od 

4«nl bul i» oT rtlvuvsl^r low 

loMaiity lad ol lewnniRm lutore. 
So, t Itrie Kole wceptoac* of toUr 
efw|yln chi imm«di4ce futur* hinfn 
upon the ^evilepBeot of ih'iciiv* 
lew COM loUr eoUeeton iod Horeie 
ojifltfM. Solor oollaeteri end itorefc 
»)rn«m with vwyoj deywe ofeoBt- 
pInIQi* end uuUly eft new known. 
Tbe eoler pend • usi^ue type of 
eolnr heec eelleeter vhleb eompisA 
lo iieilf tbe coUeotioe eod ManWe 
beet «ion|B ehefistcfleUc*. Tbe 
pbyekd ptMaoiMOd of eel*r poad 
hu been known tiooe cbe tom of 
ibt century. Tbe pneCKnt udliiuiM 
of tUi pbenoaenoe bei emtr^d 
froB Bu'e eurieeity to coOert eoter 
eneriy on • lerft lak by unof • 
blick bottofsed wtter pond. 

to (enctace, e water pood bti vtiy 
poor (sllectioe tfcieney. Tbi« h 
beceuH the bentsd ween at tb« 
bonom reae by coaveedee to tbe 
lop where heel U rodtly diadpeied 
io tb« euiTOUJuliop. Tbie loea of 
bent cen be pfweoted If tbe covre^ 
tien l> impeded end cbM ie done by 
crentiBi e denehy gndket ihIbi 
stniiAed sill lolutiooe. Snob « stna* 
tioa occurs in uelure m eome Hanga. 
riiu lekB whlcfa bevt been obewed 
CO eReintsmperitoiti of about 7Q*C 


ii a depib of J S ■ by eoltr heeua|. 
Bnecd on Cbe pnaeple. vtibetil 
Mb ksndicM oibibeBd poode called 
*Setor poode* ben been developed ip 
iDdie. lind end U S A A 
BMC dWfriB of e eoler pood i« 
•bown m pip I 

To nademend bow e eoUr pood 
aea ec e beei trap. In ue eoeu^ 
(be hebe^KWf tedee evnliibi of two 
poods. o«e ct wM H wm ee c c in 
obd IS Med wiA botnofewooe wneer 
•ad ibe otbei «ae booKoanelin <b 


wUA A eeb ecBCoBUloa tnOmi 
iBtitfehrid wM Ibe B|bMr fresh 
wanr on top and heeeier aelt wiiei 
at Ibe boCteo. In ibo eooveetivc 
poad. end aaoll vnlunie of water 
Mb be Raided ee excboBfliif iu 
bat dimly wiib tte eiaoepber e . la 
oonmii, in tbe aeowd pend (cbe 
•oMr pood), tbe eiBC oppar layer 
of tbe eohnioo rcamiue la cooteoi 
witb tbe uneeplMn end bat is 
only k«l freos lower repioa by oon- 
dueden to epper refioM first ad 
eba to ttmoepbae. prinuily by 
cveporndoa. wind conveedeo lod 
ioM 'ren radiailoo to The iky 
Punbec. ilnee a ntlionery waiei 
layer Is a pood thermal i^lacor. 
(be Mai oooduetad froa lowor re* 
ploPi to npper rcfleos is vary soon 


and maMewaace of elaMe 


Tbe iniiial ah ecAaivvntion pra* 
dieu In tbe idas pood k eraand by 
nrtoue nMhoda One of tbe arltesi 
metbeda baa been to All tbe pond 
wicb wveril layers el eall t^uskoa 
wftb eoeeaMiv* layer* ebasimp sie^ 
wiee M eewcenunlico from inr 
aolurntioe at tbe boRpm io frasb 
water at Che top For a typical peed 
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—WEtCESKCTtUM 
medott i Bwp iii mM a of IOO*C So 
talir pond bold* proalio M m 
u i ap mi>o aod BMbod cd 

#olir eMrc odliMUon. 


Eioclne power prodvcUoa froa 
ttri loUt pond i* one of iu non 
iawaHii opplkolMM. A lOO KW 
deeoic pow prodoctioA pitot 
tko t^or pood U tirtody io epert* 
tioo Id Jetd. Tbo tedc eoMotitk 
of ■ loltr pend powv lytum tre 
ibowB iB Flpi. 2 tod 3. A * 011 * pood 
fowtt pUot employe t vorUai luV 
•ttOM tUtb tt »n"niW« wU^ CU- 
ouletae io t ekoed eyelt. It ii nti* 
lotted thtt it t tropkol dioutt e 
toltr pood of) iq. ka. nrfwe trot 
ibo«ldyiold9SxlO*kWb eonutlly, 
Some lypietJ eolnlttiofl* on ike cow 
tod tfldeoey of power produeiioo 
tre fiveo below. 

Optiaoa efldeney of bett ti* 
Motioo from ibe loUr pond it pf*C 
•iVi (%i> 

eiAcMocy of Ctnot eniini operttini 
betwieo 95*C ond wrre^indioi 
tempertlore, (25*C) i* 'q Mmet 

m-i-is 



of tbOBt 1 m depcb, ooe oie 
tlx 01 teveo kyen. Lee* dna liyvri 
coo be ‘flooacd* epcteiiivdy os the 
lop of ibe ertrtinp oaee or coeceii^ 
vdy more ■**■*•• kyen ad.be pirt 
prodniUy U tbe boci^. bMog tbe 
o^ole pond. Tbe oidleteatAce of tbe 
Mil ooBoeaewkra lodooe by peti^ 
dicoOy itttrododoi coocenmied mH 
eoJutieo os tbe bottoa tad wciUof 
Ike forCice wltb freth vtier. 



b tokr batt iciletdOB lyeteiM 


H b oe< eoeogb m aptice tad 
icore Mkr iberaol tnig), b nrnil 
be dooe ebetply. Sokr pood* mm 
both tbetc icqunemcau. Sokr pond* 
lovohe a Miple tecS o o lc i y i«d 
(bcir wortiBS aemntk (water tad 
■dt) are aeafkbfe m alwodiMO 
Sokr pood bt* beco pe o poee d t* t 
■oorec (diokr beM to p o w ci produ* 
csioo. BoW-effca ^ttiSktkm pkal. 

bodos Odd eoeiias ef boOdie^ 

ewviieoBCOOl eeotrol io 
bomet< peocem bmiiost Tbe d6> 

dewp of betl wu ia ri iog ton t 
etOtr po^ ia aboot 90% at aa sc 


Efioeoey of toltr £rter|y to aieba* 
nicB] e ter i y oonvmioD ii 

ElS rteac y of eebr eMtfy to ek^ 
uieny coomkosii 

ADOuat avea^ tolar ietolation at 
New Ddbi«290 W/a* So dectrtdty 
obUiaaWr-e.lS W/b> 

It ie tfiiipetftf thtt tbi* yield of. 
ekeeridty ibould eoci trotind 40 
ptiee per kWb. 

N E>. KAvamK 
^airr. /r^rror 
Cmtr* c/ £vrg/' Slud/rt 
U.T, Ham Xbar 
Haw 


m . 
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xnwa twK T m M I 

Green-houses end peen- 
house effect 


^KE «Mt 0 ' rchftMd fiDB tb« 
* luffM of llM iM la maiiUx ia 
te fora of olMiaoBtfBOtk r»dk< 
dOA. AlUOOlh tiM Mv«l«Bftha of 
ib« radiatloa rtsfa h|ht wreu Um 
fpoemin. vitfUa lithi <46 ptf aW) 
Isftirod (boat) faAaiioo (A 
ptr coot) pttdt^uu. or iba X'tx 
10* joulM of aaviy ridlatad aaeb 
a«Mod by tbo its* tb« aanh !■(«• 
copta only 1.7Sx|0* iobha oa 1.93 
X lO* kWb par laovoi. Tbla cofo* 
pwaa mb a (ocal oonairapiioo of 
rSxlO** kWb In OM yoar. No* all 
iboloiarcaptad idar r^iadoaiaacbai 
aartb’i aarfaoe. iba araoapbm 
ratana baafc at Iim* 36 par coot 
—parbapa aa modi aa SO par coni. 

Of (ha ancTfy ratalaad. iba ai* 
qiMpbara. land awrfaaaa aod iha 
ocaaoi abiorh above tw»tblrdi aa 
baa* MMrcy. Tha hydrolo^aal eyda 
takai up mucb of iba ramaintnd 
OB^ihlrd of *ha ndiatlon m ava* 
porailai watar. A ffuah anallar 
preponloo <aboBi 0.2 par aeat) ia 
raaponilMa for umoapharie and 
ocoaniocoovaatjonaand oeata oavaa. 
Tha anariy of wind and wa*ai u 


ibarofon aelar in oi4li. Pboto- 
ayiibanla bi piMD lalua upon 
•won aowbar proportio n na Muk aa 
0.02 par oaot of Iba aotar asarvy 
miiaad bp (bo anrtk. 



Tba (ara aelar pnaohooaa 
fonanllyrtibraloyimhawiai vboM 
bonUop and h$ki it^olnoMBta <n 
lariafp m bp iba au». M<mi lekr 
pracaibeeaaa eoHaet and aiora ao f p 
fa* liaatinp tad aro Inaulaiad lo 
rocala iba baat for wo w aipb* and 
durlni aleoda It la parbapa tb4 
ditf$emiitk «ba< dwndiitiVa 
a $okf nuaiihuuii IVoB a aMvao* 
ibnaJ plaaabowc. Aa anadod wlar 
iraaohooaa 4P1|. I) la oaiqua m tbai 
i( aarvta (be duel fuaalloo of pov* 
i%f food oad prodwtiof wabk boa*. 
Tba oaK petnk m a bnpb. vara 
racraacbn and Kviap araa Car iba 
totin faniily la wlotar. Tbroupbout 
(hU pariod iba II^mr tmptntwt 
b Iba drmbaota araapaa 2d*C, 
and (ba fasdy can lurmt a frnb 
inca uM ovary olhca ey. Sevarb 


pUtB a pi and tnoipluili^p of laafy 
vapatnblaa. toban, roe* cropa* bfrb» 
tod lowfla kaap a pood harvaai 
preaoiif ronad *ba yaar ai currant 
curkoi prioca. 

Daaip bad aoKiap 

Abbonph thaao dcalfu coma 
fpoB a North AiDerican environ* 
taooli n lacmi vary Kkaly chat (bay 
ara alao uaohil (br tha hlpblaada of 
uapWaf oeuaura or uy eeMar araai 
of tba pbba wbaroapacobaatinpii a 
piioriiy. Anatiiad protaboviaa anw 
ploy t 'pnanva* lolv baatinp ooiw 
oop*. Tba KTuetura aeia both m a 
onllaeior and a iiorapa uoU for wUr 
aaarpy ibrouph tba baat abaerblop 
coabiantion of ptaaa or platik. 
coaeroM. adoba (unbufnt iwn*driad 
bid) and wataMillad cooulaan., 
Dwinp day boon. Ou Um three ^ 
ibrar lubaiasrai iiorrbaat. At aiphi. 
ibap radiate ii to IMap ipacoi. 

Aa anaaipla of tolar proonhoute 
U ahowa in Pip. 2. ThU IIS4 m* 
a^f hoeaa ia leeaM ie (ha foetMIU 
iMir baou Pa, Ntw Mnic«, a> 
Sd*N ladtudo and art akvatioh of 
232d'3 B. All fooaa fboo a d.l m 
Wpfa. trianpular praanhosaa wboie 
aoutb *ajl tt 31) d m* of tbaraopafia 
(eesmvaal dovMe-pIaaod uniu>, 
ao«e of which ajo ai a 46 daprea 
alope The other i«o «alb era of 
adnha nod brieka(IO. Id x 23 40 x 
9S,5d em) let with aiud ritorur. 

HMtlnp air <i drawn oK the top 
of tba prerabouae by (wo aiull 
<1/3 bp) Ibni aad blowa throuph 
two rook bedt kcatad dlroctly under 
ibe Boon of tba llviop room and 
tba kitAanMniap rooa (Flp. 2). 
Tbi Tort bade troO.dl b drop and 
3,05 B wida. Tbey coatala a (ool of 
SO tOM of 10.16 OB to 1124 Off) 
round riverbad rocb wbiob cu etort 
oOQpb beat for tba booB la cloudy 
daya. A flat*^at» coUoOor arny 
pr^dea dqaieatie hot watar. The 
Borth-fidap ndo of the bouae i> 
mk ].3l B teto tba pround and 
tbe low pada walh an voda fa 



PB. t A>BtheaeBwi^M(WB»mtifc»iii|i laniw^BfcPiN 
lawXiM) 
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MCltUM 


30.32 m coomv Nock wii^ olP oi 
ihc edit trowtad with easwni, Tbeio 
walk arc wiicr-pioof pketle 

rooTini caeni isd have $.M em 
of rigid polyHrnoe ennk to the 
ur. Tho Kor •all Je rouoded to 
provide leu rcsiUaaoe to harcb wio« 
icr oinda T em p er t tt ft la (be greea* 
bovw vuwa froQ 2$.2*C to 47.d*C 

10 water with is ivcrsfe daily ooini 
of about 1 b.l*C (a clear veatba*. 
fhe liviag ertea of tbe boaie. wLteh 
are thermally iiolaied from the 
p te atouf by the adobe mil, 
<oM coeridore. aod dooN^llaaed 
windowi^ reedy tuctuate by cnora 
then 3.f*C Surntnee lampcrmtune 
are aHo eomforteUe. Tba adobe wall 

11 theded by the roof and baleeay 
eo that H k eot espoasd to ibe 
Mimre^ niD and tbue remalaa eoel. 
A Urge veni in the at the (eg^ 
of the «iair«wiJI allowe warm air M 
eeeepe. pulling la outikda air ihrangb 
(bedoon Typical luaiaer teevart* 
(era la the greetbONaa Mogee frea 
»d*C to 304'C. with enreaea at 
33.C*C and 53.2*C Llvlag ami 
May cleee to a0.32’C all lammer. 


Tbe 


affan 


The iianapareot jlaaa or plaetla 
walh and roof of the greeahouaa 
iraanit eborter wevdeogth'vlilNa 
light' asd infrared radiation from 
tbe eea. bat act the looger onea. 
Tbs. daring the houra nf day In* 
fraied radietion pauek into the 
greeehoute end warmi itk atmoi* 
phm and the groynd on which 
bouee uandi. The iimoiperent waili 
and loof of lh« graeohoirte partly 
ftded and pertly ebeotb loagee 
wavdength radiation Sabcequently. 
walle and roof re*<iBit abeorbed 
r^iaiion Into the boom. Coatlag 
of g** w with a flOJi'lKal rmdiaUag 
him trmnaperaot to sonKghI further 
laaaemirea baating elTeet of lb« ndJa* 
tioo 

Likewiee, mfbon dieaide and 
water vapovr in (he attroepbere 
tmaBik ahert wavelength tolar 

SCBNCe PtfOflTB 




SPECTRUM— 

fwdisden txit reflao (by iM^KpcioA 
wid MibMqMoi ui (iiiiniim) lb* 
loAfat w»vcka|fh bc«t ndwtMS 
(rom warmed eurfaec ot tbe etjib 
(Fig. 3.3 The riling pro^onioa et 
arlMa dioud* lo (be umoepbcee. 
'Aoeal by large ictk roan] fail 
bemini. k eauwng ccttetfa to hhm 
ctinUok^n* who mam (bet 
ineraaM in tha greanbeuM affect 
«riU pTodiMe higher evatiga airfMc 
tamperaiijiaa. If Ibia wan tbe cue, 
wtdaapretd dimaric affaert. pow 
litaly diiiWroua lo aak, maM be 
O'lpeeted, 

Rai-pbie eeilemr iFi% A 
wbldi makM uee of (ha giteulKHM 
o‘\et. I> eke iWato aollect diffeaad 
radittioo, a raetun peninkriy 
impurtM( lo lampwmta ckoaie. Tbe 
iMslBum wnparKure (tlaokeowo 
ai ’idling lamparalMre*) of cha ce^ 
lector ii that ti wUdi M loma 
aitwol (he piiw. and (be eAneicy 
i< nro. 

Sate gtinbaoM Ibilr tem 

gatewdel 

The lelar fnanhevN a daawe 
aianpla of what modem tedmology 


ihewU ba deiif for moo; bnagiBg 
bte dues to tm rnnmaoM te 
tomd eff ■Lg"*****f ^hoto it 
The ante ^wbowae ie m nna^ 
wteed "mmom ef (be Ifo pnx^M 
oe Ibie piud. ud frcmi 

(bee pate ot view bob oa ten lo 
ocooft tbe twtb w lie aote giw 
boaee aad becMBc meoo eootoraed 
vkb tha goiiiy of life eboof 
hte. 

Per • eete ynrohnwie ao sen 
ap«*e. 

du wo- t wo ue ilniiie an re d wlrad. 
AS (hMMdedii e gnnd tteip ate 
aa ■athtateetetpaeawtontetee 
tte «eoa. opctoa^ Mid baocral 
eocrgy low ia the deaPleg. The 
fiiKrniiil N ficiiMg ibc M taete 
viH boHbOy be aa accteOble 
and ecowBtetal eefwlew to ibe 
uifbaaeton of eete mgy foe epeet 
htoiing, yeeehnuwi and rwil 
rejidtecei 


hlAHiarT KuM*a 
iVpM oi Orteiof fi^terrtog 
M d Tetewtette Inctem 


Ur«a inclusion complexes 


TjRSA (NH, CONH,) hm tte 

^ remarkable property of forning 
eryelafbfle compteea wHb Hiaigbi 
chain pa/aAflic hydroaerhoM, Tboe 
crymUline eovplesea, ealkd tete 
lion compteeit cofwiet of boUcw 
cbaooeb formed by (be crj«allieed 
urea aiolecaite (the boet) in which the 
uraiglit chaiD bydrocstbou (gseai 
tnolceula) fit In Hiugly. The diameter 
of theee ehanodi i» cpf tbe order of 
about 5Jt, ate oaly uabnacbed 
hydrocarbons (Fig. I, a) find efr 
ough ipace (o fii iolo tbe area eba^ 
(Ml. Tte branched bydrocarboss 
(Fig, 1, b) with eligbtJy larger 
dhmwom do not Ai iato (be cage 

k 

recttiR RCpOflTiR 


•od hence do m fom eowteene* 
wHb area. Ttenfber. ibw gheno 
mewow o^aa tbe potebtey ef aep«> 
rabag bear ate braodted hydro- 
caebana. whetb ca be eobied for 
iwdiiecraf eati e rtic tad rttemg 
piunnuiaoflitetoPy. ItbaebCM 
food (bit tbe peonew of fbaOMaal 
yoip doci aot affte Ibe capacity 
to form todteoa aempte with urea 
printed that (be akyl tceidae fite* 
ed to Ibe toettewal growpe bae a 
soaighc chaia. Tteatoibecyfic aada» 
teert. ^i^****. ketoaea, atebole, 
aatea, ete, abo form eddacta witb 

^ iba eatteaety IbO 


ihepn iwirrritiry of teiudon com- 
pevDde nhde ibape dilforenem 
beteecB motealm cao be eerued 
dona lo alaoBC 

—ii b kaowa that urea fones 
mefoaoa romp^ wiib dipropy* 
ifomarlta: wberoae dipropyintate 
atodocaawfomaaaddBct. (Fig. 3). 

For prapexarioa of a compter, 
a ligaid bydromboa is added (e 
a HUuraled aqaeoue soietton of uraa 
St room leeiperVDic; aa adduct, 
if formad, e^mrna aa a vohiaiaoui 
myettfiiBc pradpiuta. Ite pred* 
pittite addatt ie uaitely pun Tte 
hydromrboM aia uaually rcco>«ed 

tiaatlng tbe cnmplec with water. 

The recovcfte pfoduct hai e purity 
Of 

Studke OB tbe kfoeite of urea 
addvetioa fioB aqueoae idutioB 
ebo* ibai (he adduce is formed In 
the aqoaoue pbam sad aot la the 
bydroearboB bulk phaw or cl the 
iBWfaee (Pig, 3). SabetSBcee which 
chan^ ibe eaiurt af the hydrocer* 
bo«*aqueous iBurfhee (and Tharw 
fon aher die rate of pnetoge of the 
guaet notevte from aon-aqueoui to 
aquaoue pbaee) have prefaiiod effect 
og (he kiatecs of adduci formabon. 
Pete adtttitof eete ae aloohoU ot 
krtooea Improve Ibe rata of addii> 
iica, while many loapa, hydr^ 
peroajdee or cafpbur ectnpouodi 
towar it dmbeaSy. Paceaee theee 
eflbae vary ffom one gueet molactile 
lo aitebcr, they may be atilitod to 
oblam uDoeuiJ uhuiiiuea 

The meiir ratio ot uraa to hydro* 
carbos ie dttaniBad only by the 
tegib of tbe latte moteala which la 
tan ii detemted by the oombec of 
catbeo tloon In H, For n^tiABs 
arkb 6 to 17 carbon atoim, the molar 
lalwoftbe vrm ate hydraarboa Is 
gncB by tbe equtloa: 
mote of uraa/oote of 
tiydrnnfVmtel ftl B^I.Sl 
wh 0 « n U the ottbet of evboa 
atom, Tte aeeaiB that tha ho«t: 
gate mote talto is not cieicld> 
matne TbniabetMaeorcbaabamto 
of tpy ocrmal cha iBic al boaglag 



SOENCE SPECTRUM 


H,C.(CH,)rCH, 
n.OCTANE 


rwNONANE 


n-OECANE 

^ I (•! 


CH, 

2-METHYLHEPTANE 


CH, 

r 


2 - METHYLOCTANE 

how uret mokculei Rid iIk 
4u«t pstftfliB nwJcewICR. 

The of feivttion lod tw* 

UUfy of iiwfuiion coTspkiei ^rpeod 
upon th« number of cerbofl Koms 
the molocok. Larger the number, 
gtoeler )i the labrHiir. Thetiwreaaing 
Habihcy of (he adducta i> ihown by 
the fact tbal more aod more heu k 
liberated in their fonmtkxL 

In oeder to natlcrate the ive of 
ioduMOQ compototd formacioo it ia 
oeeeauy (o add a mall amoim <if 


**acii«oior'' aoivtai. (be acaivaier 
>oJ«cni d m ntw feme of ibe Ikm 
pboar. Tbe pm^ge g| ibe hydrv> 
earbon from ihc belt phw i» thereby 
faohuied, aod ibe nte efaddweiieo 
inerc«»cd. filwnoi. methanol, ac^ 
tone ar>d eibyl mcum are «oae 
of (he aeii>aio« *ohtKH% umd m 
adduei formtfiQO 

Addwei formatio* uong atfoeoev 
urea b*» been ref u la j ie earlier, 
Ibe •hemaaive mahod of adduei 
foemaboa aang mM urea b abe 
popular. Sohd uraa 'erecied* mih 
an aelivaior n lakca la a tuiioMry 
ijutwa and the paraSn it pauad 
ibrovgb k. The add utt tb«« formed 
•a eiaUied «i(b a triable aohwni and 
decompoeed lo reomt iba paraffin. 
The addaet drewnpoallieei ii carried 
Ml tttbv by (leaCBcal with aotee 
or by hneliag ibe adJa e t at a pm* 
detemtoad lemperaame tbe <k- 


ceo^toyuoo loaperaiurL dapeud' 
o« Ibe ehmn kofih of ihc pm* 
(Dolacuk. 

AKhoofh ibe ^ecUvily of 
loAaioa coeipoo«)d foamatioa it 
tmy high, ihe iCparaiion fbcior for 
Ibe adduenoa of too gueui from a 
Itqiod misiure it not federally ia* 
hniir The (eparauon may have to 
be repealed ouuijt timet to adneve 
(he detrraO prodwei puhiy, 

Induurial >nierc»l in uraa iadu* 
noa coapoundt ttimulaicd by the 
faci i>«i thn renarkahle thapa aatee> 
livity appJiet to paraffbiK hydro* 
carboAi arc chemically un* 

reactive. The technique haa found 
Boiimum uuliiy In the peereleum 
mdailry, where a rnuih corRlaiion 
M made between uiuiliiy of the 
preduel end Ihe deirre ot removal 
of long chain paraffin m ole c ulei. 
For eumpk. gaioiine wiih Urge 
■aMunU of normaJ paralAn* (n> 
pcnlana to e*dauauei >•, no Mitabla 
a» motor fuel. Sucb fwali urq laid 
lo have law oviana number and 
Mum motor I: nocking whidi roduem 
the motor effieiCAcy, Urea looobion 
tichoique i» ined tv •ehciively re* 
move n*pctiiane (o n^iecane pamAns 
from vudi fueli lo incTtaea their 
oelane number. Another applleaiion 
of tm iiKlvfion irehniqwe li In 
lowering Ihe 'pour poini' bf heating 
oil and yet fuel. Pour poini i» dedned 
■a the rwc of flow of an oil at a 
partkulai lemperatuic For heatni| 
oU lad yei fud the pout potni muu 
ha aa ai poadhJe. ft it known 
that the pretence of n>Ct| to e*C|, 


HC 

I 


COOCMfiHfiH, 


CH 


HeCCH,CH/>OC 


HC 




COOCHfCH^H, 


HC 


\ 


COOCHjCH^H, 


OimPYlfUMAAATT 

Fig. i 
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HYOROCAMON mASE 

INTWACS 
AOUEOUS fHASE 
ADCMCT FORMATION 




coAUSM AepeMiAi o« A* 

BMd dufiAf fonaalMW. Tbc 


panffiaw Kj^roiArbotH rcriue*^ Uw 
nic of Ea«r of petroleum TfutioA*. 
If (ht« pMruleum frtctton hu to be 
tiMfl et heeikiti oaf of |R fod. 
pifiAni hive to be retne«ed 
to lover ihe poor peani Tha ein 
be wectaifull)’ dene 9j v«m( ibe 
ufM eddiKi Mchna^we. 

The mofl inaporunt ipplacMio* 
of the (ecNejajut u in the leperetion 
of pure ir>per«ffini ffoni pelrokvni 
fr«6lio«t Theie e*periAnk eiv lM' 
ful r«w meierielt lor peirocbemacal 
prodirtU For er eAeaetat aepeniioA 
of A'penfllne from erode peiroNvm. 
knovkdfc of the fomenen led 
decompokiiion temperaturee of urea 
■ddueti of lAdividuel is 

eiKiHiel Trmpertture vefueiof the 
upper limit of eompio formeiios 
(I) end the lower hmii of de co mpoe^ 
lion (6,) of urea compleaca wilb 
H'aJkanm can be ^akulated from 
empenal equation! The temperv 
turn of ihe upper limit *»f eompleae* 
tion (P) i» liven by the equation 
f^lO {n- 4 )+ T 

for a MAfle alliane component, 
where e the number of carbon 
atom* and 7 a tfonMani dep*ndin| 
on the activator used For example. 
Che value of y i* F for metbaaol and 
ethanol, 7 for icalooe and 5 foe 
laoproparaol and ethyl acetate The 
lempeniare of the lower hmii of 
decompovoon of ibe adduct 
if liven by the equation 
p^.lO (0— 3 ) 4 - Ye 
where • h tbc number of orbea 
atoms in the molecnk and T* is e 

aeSM KIPCMtnit 


value of Ta is • far laertanol aad 
iiopnpaiMl, I for ethanol sod id 
for acetoM Separahoei of individual 
eJkanca from erode peiro k ym is 
done by treauni il>e temple with 
«r«a wetted wvh eihaeel ei lempcfi* 
leru Kfer cempNatni the (t>peieAn 
eorape veat with Um mexinuim atue* 
ber of eerboe eiems) Only dtr 
tpa ert i a perefta fbeaw 'he adduel 


A CRIMINAL wilb airiM iMdli* 
peeet ceeoot take cert of every 
potvb k efae te drtecitoe end «f 
hkely 10 laev* Jne ie|er. feet or shoe 
pmni. haadhmlMr. elocitca. blood 
or haw ai tbr tone of the ertme 
II IS poaeib k to tma the culpmt 
from ihoe dua Thaic are oot 
otaoy artido thal afford as oiaoy 
dues to the penoabry. Mbits aed 
bfsioey of the ovem ae dothee. 
ptivea asd falosa aicalvaye pnecui, 
fat one form oc (be odme. wbceeter 
e crime takes plaee Fndeoee ptevid* 
cd by ibea may be very convincinK 
and cimeh dv e a aaey oriaael 
«aea Ke aofi iit t oe of (belr Becure 
eiay mttbGsb tbe i ne oceoce or fait 
of • lapeettd pcem. Ash efteeffle 
Itbres IS ho^fful ia etfam delec* 
Mm 

m 


vhila tbc lover cerbon number 
pernibu an oeaffictod. The addoet 
n tbeo wedwd witb a lultabk tob 
vent aod hatsd at iu deoomposiHon 
tempmnfure (|g) to meovet the 
pajelRa The onreected pefroMum 
flection [| again paaed rbrou|h urea 
ai ibe adduct formaiion lemppicUire 
of Ibe peraAo of Ihe neil loiter 
arbon number by r^eetini this 
process alt iha individual paraAas 
eee be eeperated. 

Ths pbenomenon of eree iadu* 
uon compNaei has auncted a lo* 
of mtsaTlfie aiteniion and voteider- 
afedc emouni of work has been dooe 
to undcniand fully diffsrshi aspeoti 
of iht* phenomenon le psiroleum 
indeetry Has iKhtuque ha been 
used with ooo^deiabk luorevi, 


C Ou>ti>u Ran 
Rrtrerrli Ctntn 

Anhen Ariretili'mrro/r Cu^m, 4fd 


Teatik flbrm are dakiilted iaio 
Iwe p eup ! eawal aad m4D*inade. 
of which the latter ua funhm be 
If cm p ed at rcfeneraied celluhiBn 
flbm aod sywheue ftbree. The 
rmportaai eaierel fibres are cotton, 
yets, wed, bemp led mlk. Vikom 
end ecfale fibres beloni to Ifec 
Am of m^emnud oallBloiic fibres 
Tbme my be more than a btiedred 
varieties of syeibetK fibres bet Ihe 
fooe importast and widely used 
typee are pdyemcr (TmylsiB), potya* 
mids (Nytoo), pofyecryloaftnis (Aer 
yb^ asd polyolcffM (FelyOMBo). 

Hew me fRm IdmdlMT 

There are a oumber of methods 
toridcoti^iegnaifli fibres of vUsh 
the 4mk aad c«U^ ooei «K 


Textiles can catch 
criminals 
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(•) n iu f Mv pkai mmiaAiion; (b) 
bumini tm: (c) suiaiac tm: aad 
(d) solubility is diflbmi solvtnu. 

For mkroMopial uafflin4Sica 
of ftbr«a. tay good fsicroMopc Mih 
an iaunsadiWB maiaiikation ru^ 
{3(n to 400) iMy be ued. Ccruioty 
of rceofaiiien by ncroMopc caa 
be aitainM only by lonf eipcnenee. 
In the loofliudisal view unnofccria- 
ed couon Abm eppeor twisted, wool 
Abrca ibow • scaly urueiure, viseow. 
aeoiite end acrylic fvbtas have urra* 
lioni, while me W o n cad cotton 6btc», 
•Ilk, polyettar and polyanidn have 
a smooth Mirfacc. rrna ifriinaol 
view provldea more informaiioa than 
ioniiiwdinal view in lome caacs but 
a akillad operator is requirod ta cat 
| 0 od croa^sevtions aad aleo a Ur|e 
number of Abm khowM be available 
for iltidy. which ii not possible ta 
many eases The published standard 
illuiirations of ihe structure el Hbros 
should only be coaaidared as |uid^ 
lines. 

Infrirod spectre photometry, X* 
riy dilTraclometry, UV ipoet r oph» 
lemetry, NHIt ipectroaeopy and 
aloctron rmcroaoepy are the i«elw 
niques which oan conAm \hear 
lesti. Frescnce of dyes, rnlas. oplw 
cal brlfhiners and ethar chemieala 
presani on the Afiraa can ako be 
detected by these instrumcnis, 

CarflMaU ead fatolv 

Carmeats aad (bbrka are vciy 
helpful ifl criminal ievcaUiaPoM b^ 
cause they poaaeii eaccheM absorb 
in| and reiaininf lol imelie. hdaldi 
and sdide) properly. The vanovs 
aapecii usder wMch clothes may be 
•iMlsed are. the nalare of flbrws); 
tha colour: ihe neehod of w«awn|: 
the nomber of ihroa da /centimeler In 
warp nenfthwise) and wcfl (wMih- 
wiie): twist dlrtoion and tn*ai per 
caiof worp and wcA yun: boiae or 
rapaira; turn out pane: tailor's name 
or iKBrt*. any iaacRptlon on (ho 
buBone; oaturo and eendttioa of Ite 
Ifsins, euta nt i of pockets (eonmon 


artkiea, dual and dirt): elaeas and 
other maeta: and paoii. ofl. earl, 
irease oad feros^i malts found on 
Usem Tlie a#e of ^rseau is ^aalty 
isportaaa aad cao be jnd^ Iros 
ihev e oaA tioo as regards we«r and 
lar aad iros Ifectr enloifr tfor 
sample, fraah w Med), la case of 
mo/der In wtas^ ibe b^y aad 
deths are bsied. one sn 
efliawM Ibe lenpib of liaie ol buriel 
from (he scale el desy of dothei 
whi ch , in lurn.irpcndi apoa aaiuiv 
uf the aiaserial, aatuic «f mS deiuh 
uf bwiaf end dampnoe ol ihe so«. 
doehes mus be seas immodiateiy 
le ihc liboiasory aad srefuNy eta* 
■uaed in dceail. 

la the CBS «l sta*a aad bote*, 
their powiion. as and lencral 
appMSTM s heall be mcordad. 
yssmaly. ihme g t o o c io p pheio 
prapht as taken. Sonswiais. ihe 
shape of evs> tmah seaia haa ifriief 
wpufKancc. Ceasmons e eii c . bow* 
CVS. ptay> Ike vHal role in such 
ialnprvtalions. 

kaasteHen 

B e* er e e on d a eti a d ebenwcaJ ana* 
lysis of lUiM (he iisaed portioh 
s h ould be ihoroufMy eaamined 
under a mncroacopeand. rf pasrbie. 
by Ming ahraviolei roya as certain 

A spe rtiutc opsc oamiMtion of the 
ash d (Sained doth may provide 
valwsbie sfonaaeion A ^rt of 
(he stained podtoa shenid he cut 
out. Uaviap beWad the mnarniag 
porhoa for subat^asM rs IbreiKe and 
feriliar eaamusalioii if saquiitd. The 
maissal tbs bas pr u da s d ssim 
(h aw l d be dmaelvad m an appr» 
priaie sohwni by soaliiag the aiil 
pscEofoil. A controlspaemen sbouM 
also be prepamd with wae t ained 
portion of the clecls. 

Xctfsalsr. the add stains on 
tMm end the bola to made an 
asful cwtdMa fo anuecrion wetii 
erfoiea of add Ibrowfog. making of 
i.,i)dudne and foi^y ttfbank aot« 


at sber vnKwhlc deeumems. Sul* 
phunc add acts vigorously on ooltan. 
^sos and linen. On woolen fbbds. 
Ihe slioa ts les pronounced while 
syShenr garmenis are the lwu 
alTecied. NiUk aed h noi as deHrue* 
(i»e n (ulphufic add Hydruchlocio 
acid harm* ihe dolhea least. SiH* 
pburtc ac«d producat on doths red 
s raddish.&rown suins. nitric add 
brown, and hydiochow Mid ydlow 
or |reenish>ydlow. The ssiest led 
lo determine Ihe presenM of add 
is to press a motsienod blue litmus 
paper a^nsi ihc spoi which lums 
rad. 

OU mti gnv\r sM/flr. GswraDy 
sueh etains are elsarly visible, bui 
if Ihe stain it small and ihe eloihau 
are dark coloured s dirty, they may 
esrspe aotioc. Theie sieim sn bo 
dcioctod by placing the ^nnens 
bswsn snreral Isye^ of I issue paper 
or blowing paper end irvmiii with 
a hoi ifoa. the beii solveni for nil 
aad greas is ether nr petrel. 

Famir iMdr Siarni of vomit, 
(hacaa ind vHne no clothing or bed 
clothei as of imporianoe la cbmi 
of pdsoaing (Me isan And oui ihe 
kind of poison from (he»s naini. 

OrArr nvsrWfonrasu iwAir Tbaac 
may ha caused by bleed, chemicals, 
dye, fruil foiaa. palai, rust, ink, wine 
and many other lubaiancn, each of 
whieh re^uirsa.a dtitareni meibod of 
imaimeai Normal saline can eaaiiy* 
bring out the ddesi blood ataln. 
Under uHtaviolei light acminal fluids 
aiw mifkadly fluorascunt 

Haifi or boNri marts, le order 
to carry out cheswcaJ lesu, small 
porlioesef the doth rouTMl the iha 
shooW be cut wiibout daalroying 
hole sad soaked ia distilled mtar. 
In fbet. the material avdlablo for 
sueb tails is so small that ate of mi' 
crockenucai or speotroecopic analy* 
tie becomes inevitabic. For ibe ipa^ 
rreecopic test, ash of the cu(*oui 
doth ihodd be lasted. Control teals 
should also be carried out. fluBats 
geoerally leave retidue of alkaline 
natora, lead, pocastiuoi, mercury. 



SCIENCC SPECTRUM 




niirjie«Ad xilphu* i^Ad ibe hoi*. 
S^BMinwa the U)M hoJe u Hirrov^ 
M ^ • nvrpw bfaKk km it4iieh 
■«y be dve i» unobe. powder ro* 
liOu* or dirt or imw rrom the pt^ 
jcetiie. 

Orir aft4 tUn The dun led dirt 
ftom pockeu provide vilutbk 
rormeiion. The btu wiy of eaoaw^ 
utf ihetn to euc the »titchei it the 
«cfl«n and open out the poekett on a 
lorie iheei of piper ind etdket the 
dofl by tneiflt of « ckin beuih. 
From other pteees of girmcAi diia 
or dirt etn be removed with the help 
of 1 tmtil vieuum deiner or by pm* 
ting (he finnent in i sironi ind 
uken piper bij ind then bcwinp 
wiih 1 Kick, Anything m obttined 
ihouid b* cirefully eiimraed under 
1 mefoiryinp sleib end (hi deinils 
rtcerdid' 

TtxHk 4ih. TinUk Abm when 
borot ire cjnverted into deAniii 
Uructum. Thil bihiviovr ii taken 
«d«Mti|e of in fomoito invcwiii' 
tlom. Anilyiil of »«h may ba hat^ 
fu7 In elM of icttliop tha duma for 
eenvenaiioB of tha inumd laiita 
foeda, inmtipiion of mvnlor 
wlwfe the daid body U b«»( itoo^ 
with the efothing. inoe. ele. 

/Iftrrr Md/eo/pmre. Of ill (be 
known tachnrduaa, tofcr and foot 
print aniJy«ik it probably ibe moai 
imporUK, II It riow potaiMa to c«^ 


m£AT in lidm >t gaoenOy 
GukivUed It 1 winter crop, hi 
the pbent ud tooth leditn ptim 
loniuOy n it town in lue Octobor 
o< Novavbeeofldhirroned diHireb 
aad April' la touth Indu, (ba mop 
iMluraa by Fabmiry and or eirly 
Morefc bet m nortbeni pkiu nitu* 
rhy ocevrt b a t we u luc weak of 
March aad iwddk of April. Fa 


ket defer pckatiftom fabric or pb^ 
tk cerbcia. la o«m of the teebm- 
fuct. the bbrk it opomd to 1 radio* 
aciMe fit iBrootaa <2 or Gold* 
Cadmhfln vapo« or Saipbor d^ 
tide, etc.) whacb wei ^^ee ite 
priei lad lytaepeeBOy the r^to* 
fnph 01 * be 

A ckar at of footpeiata enn be 
obliiacd by Kwaying polyibcoa 
powder over the aipee. The powder 
wiH Kkk iiiifinaaielj to the erat 
which are ikiiiiialli cbor^. Osa 
ibOwW BOle ilmi on rtfriial cherfr 
oa a carpal devekopr iiiatiali owce 
(be area where the (bet hae prwnd 
M Thtt Hefcakoe it aacAd only if 
the wtveMiptoe mrha (he Moe of 
(he crime wittua one or two hovn. 
ae (he akmriiml efcor^ dataya ih* 
Pkiy 

Ahhonfh vkh a kr^ n—bar of 
ibeii and i imnctr of ireeuncnit 
fhrta le (hem it « eftan diBeaH 
(oday to prottde leeneaic or pneiae 
piKji(i<UMn. Uh help of ktew in^ 
(ramentt and annIyiKal lachuguri 
may eeeiaeaiy be able to idiMify iH 
fl bret in the nenr friine. 


Vu«v SmoM 
P. ChuoaIma 
Amf^ynMrefJd.. 



Ndfiri and Mwi hifc ofnMb Indk. 
(wo whew mnpi are •ioBlm* 

neowly. m,. (fee vnnm mop ■ eewn 
m Oriobet/Noeente m 4 hnrv» 
(cd ia May and (bn n«n mop a 
town m twm end knrrertad ia 
Septesbar. la tba W unb ma biBi, 
aowtag k deaa a bk aviim tbnn in 
tba pfaiai aad tba mop icuiilly 
maiurea bp bfiy eaca^ at bifb 


akftnda* <2IOenK34QBB) wiwo the 
maoirity it inalaid by loaa. 

Oiuoriba HUM dreadad dhaaaat 
of a^aac crop ia India k tba ‘nlnat 
real*. EKinaiaa of annual bma dw 
to wbaal niw vary mdily •^■*^**g 
to tariovt aitibort Tbiy nafofroai 
Rt. df lailUoe to ht. 9P2 miUloai. 

Wheat react ire eawad by tbne 
diSereiU tpariei of Aiafut Fncrink 
cihibft diiriewriaue fettiim 
of pbut. theie are teniwd: SttmJ 
reu <ca«aed by AwrcMn 
friti n odOri). UMyikowa rett 
(eaaaad by F. rerwitfra) aad Stripe/ 
Vallow nal ii emcetiilly i problem 
of NonkWeK fndii. Brown 
met (Mean ia erery pin of the 
aoarufy where wheat k oihlviud 
wbereat bUck tuU mainly iFbcK 
mopa m Caairel India. 

Uh eyda MP^I 

Tba thrae ipocir* of fuafi lato* 
ciltad with whtit rvfl diMatet have 
vary coapka life eyek and hare m 
atPay at fire apern flapa» aamriy. 
arvdoipore. lakwteipcra, batidi* 
oepore. pyvaidieepori aad •eeio> 
epere. Bat ka bdia at tba allfreate 
hofUdertorm and Thalksiei ipp.) 
era net Berire, oaly uindoapero aad 
lelniinapore which are aaaKualapori 
tu^ ocBir. 

*Tbe brown, daap browa or yah 
tow viafi coameaiy aaaa oa nbati 
ptoat it iiadiiJ Ha^ aad n lbi 
pUal bafiat lo malara la (be fiaU. 
(bo pwrekt la wUeb aredoiperet 
ware eartwr prodaend bafk to pr^ 
teo Mntoepoiaa a^ I«cb Waek. 

at lalor Kafw aS tba tbne 
ream—bkek, browa aad yabow ■ 
tn Uaeb ia ap pea rea ea dot to 
Triatnoipcia fbTBa(ie& The aaido 
tperai are uiaaported by wlad 
currean to aow arena ntera (hiprw 
reabiiah iahwioa ia (bn aow al 
wbant crop. It k ibe uredoapet* 
UBfo w bkb it iatelire aad caaaet 
Meondary afecetOA The red apero 
< m4 i j a puw i> moeahiaa dn w inp 
mil m a palyqidk (rapaMid (qmIm 


Wheat rusts 



'Wec« 
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lahLMweii iw* 


HCPOWffUr 





SCfCNCS SPCCTVUM 



If) iMMMm) pb«iu>mnoA Md • 
»in|le cydi tikN •boui ? dtjrt 
thi idviMvmtw of tmoA from 
wmtof to tumiBor lit* MoipWuro 
nvu riiiAf and urodMpom im 
ooAvortsd 1010 wkyio t poio* Hwio 
»|ior«i do Ml Mrvivo oi wopoiv 
(um nero ihoa 30 *C. wteh ti 
aomllr cbo tnspamv* of ptMo 
la (bf aoitUi of Apnl 

It bw bon ihowa ibm tbm ■ 

flo local lourco of laftcsMK a* nt^ 
in tbo plalo* froa on* Moooa lo 
iwM. Oo tl« Mhot band, niau hit- 
vivo in tho biU» a« arcdotoem on 
Mlf-M>wn planli. rotooo liUoro, and 
in lone eaiM, oo rofuUr hhvm* 
crop lO (he bilb. Evory yes mt 
eporoi aro Mown down from the 
hjlk (o pUiae wbsro ii eo mi * 
Ikth infeceion m aomal vbeai orop. 

5ff«W <ibaeiilnHia) of obeM 
mfe 

In lodia. coMidofabk anouaiof 
work oa wheot ruw wni dooo by 
laie K. C: Mehta of Apa Colley. 
Ho was the ftnt to initiaio uudies 
on ep»deaio(o(y of wbaat roKi. 
He carried out nudm oo phyuo- 
li'gjc lacao, ahoroate hom osd the 
ocvorroiGB of mts. Hie saudko 


peovod (bdi n. occum^ 

la tbo loNi of India do om have 
any rate lo play la amnal ionH> 
mm of WKfe Ml « tdaii^ bvt 
thai (be nM ipeoode froea coenal 
K«pa) ID tbo aonbero Indnn pieiae 
apd fiom Ndfirli to ibo eoadien 
vboot y oDia d aoao. He e oa clu JiJ 
ihK (be Mimalayai lo Uio aoeih 
and Ndprie and Pilaai hdb m the 
•DMb no Iba vbeof fbci of ivat 
iafecuea. in L. M. ioeb* and col* 
Jegsea il TA.R.!. ItM pooMod 
001 tb« btoek ran doiofcin at an 
•irty daco m kottfb fadn which 
then n ova * ae loeraliini roeorvo^r 
tar real «f the cevMry. 

Brows rad of whod ha» Menriy 
two taa of iafeeiiofi, tbo Hanlayie 
to tbo North, mi Nilpro and 
Paton Uh a tte SoMb. It » the 
moot wid ely proraleol rid. The 
orade^oeoo ^ traraportedby uppor 
wii^ fiOB Niign aod Pilmi hilk 
aad tbCD are wiahed down over 
Cmva by rwic The Nor- 
cbm biftcli oo BOfoe iluwly Kwik- 
ward* ootB (be tao populniom 
BMTBe (too nap). 

Tbo air^ene l■l>■l■hlln of 
browa rrat ae aoB ae nui 
aed he dipc ail ioa froa Hiiieibiiii 
toHe baa beat oaced by viad t/ai e o 



toriei aod oiodhte idilby Mood 
^H^a. Proa lacvt sudigatloM 
(Nagan^ and Sia|b» 197^ h a^ 
peart that tbotropkdeyctaMbovo 
a gioai beasiag oo thedepontlaBof 
•porae la caotnl ladiawtfiuo a than 
ipanofaboa TDbeore. Tbooydoak 
diiurtiOMai octurrisg la the Bay 
of BrapiVArabiaa Saa is tan OenH 
her or oely Novombor eot a poctota 
ef tavowabk wiodi which carry tbo 
iasevlam of btael aad browa raeu 
(mo map) froia Southera fed to (be 
argri area ii Madhyo PradoMi 
•loag wMb fiiK eioude. ll hai boon 
taiad that ibe taviciblo eporo cloud 
aovoadit oan bo weoaeifMJy taggod 
wdb the viuhh doud movoBoala 
«eao m laeeHiie televuloii aloud 
phcptofnpbi.Thn nMhod bae ihowa 
that ihe aredoepom are traaeported 
froa Nilgirn by uppor air wind and 
tN depoaiird over Contra) ladia 
alor^ with rain Proa thovr 
l e r oadary roci. it tpreadt to other 
fMi makmg o aation*wid< appoa* 
ranee. 

Yellow f»u n redneted » hi 
diHr«butios and appoaronoe in api* 
dome tara only to sortt wowera 
rogaone Normally, the ruK appoara 
ta the taot'kilh and plaiai in Doeao* 
bar or ftrfl fbrtnigbt of Xanoary. 
when condition in plalai h quite 
favourable and rapid raullipliuiion 
cf moeohim uhei plaeo. By tbo oad 
cf February or bcgnajai of March. 
Ibe looporiture bo|ini to riie and 
The fUnhtr epreod of ruit nopi. 



Varioa mnMidc havo boon (Ug- 
geetad fmip liote to time Cor the 
coofrel of wheat rutf diMdeoi. They 
indude •owxig of reeietini vtrMiei 
tad chooiksl fprmy*. Whan the 
daewK aa be contiollod oaefly by 
t«e$ oanoasho cKenuah, um of ujBb 
cbemwale ii ad«o(iaed. By and 
btffe. bRodiog for diBoae reaktanee 
te (bo ao*t rfeetivo netbod to 
coicrol met. VarMoi like HO 2009. 
HD mi, HO tliS, KD 2771 and 
2211, SoaKka. WH 147 an feak' 
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aCtL^eCB RBPOitTIB 



sCKNasncntuM 


Parthenium hysterophorus 


UM toflfl 11^ MM MM*. 
unf B t l y IMB M lonbm 

iBdM aad <«br lorag m ommI 
ladiA AoqM b* t woid a d m kde 
ww% aop ii bmA fctu M ri by 
bivifB ran as4 Mrly ow by bk£fc 
ran. 


t. V. S. 

KViil 
XrlaW Mbmm. 


tboN^ A MBiM of WcB kdis. Oa- 
inl uti HoM, Afiin, hai bm 
ob— 

ttUM <• bnk vtee u « kMom 
trarai bam> si^ as Cboak 
CT>ii><iAi. OajM Orts m4 Ptnad** 
pluilL TV Mid It hA*OA «<tk 

WMAS FWicalArfy 9*m. 

It tm sko bB!d reported W Mtc 
iBAty Atte<vc doBBset miHi as Vy 
few. AVhmA And dctmaUi^ H«w> 
mr. Ms MfeciAAt ApfliKAllMS . 
to radon few Aad oniralfa pAU. 


Mil— iBBBAniAl feitecwA And 
in tViTMtaBai cd^MiUor)'. dnorra 
tVfM|h Mody. W« have arrted out 
iV chfMifil MVAHi^wa of its 
mmtai od tykU. obuiiwd 

by nsan dinAlioa oTrhe pbot, and 
raoUttd reomai. caryool, k -cypor* 
oas Md adridMAAC Funhei* lUidioi 

tie la proyoM. 

P. MmrrA 
K ft. ferasASi 
M M. ikMAlOA 
S dmi Zittik « m < Vmbf/y 


ENCYCLOPIOlA Of WATEft POU.UTION IN !N01A 

WATER POLLUTION 

(»nwa>iM V noinSMiioa «r inaaiat raa«r aa# na oMirMs) 

dp 

Or. V. n dUOtflA. Pk. O . o. »«., P.O.P. 4Ml0lvfi»l 


Thtf if • vffy (imaiy pvbkCAtion Iran aa worania tha ffeU 9f Wain P^iknon and 
Public HaaRh Engfataaftng with a erafet of 1d0 iiMp un aapora ia Indis ind sbfoad 
Thia bedt eovan tta flaldf of PvbOa Haaftb tnynairtng. SoniUry Eira*'M0'''>9. I'M^ustMcl 
(oMcaloflV. Oinied toxieology, Poraiiara rasooiayy, Ntftartaa WolOQV wRh apaersi aranhssis 
on ehamleal i naly d a of watar aad wan# raatar, cl samlc at MnaVea, Inotnorpantal ta^.hiMouira 
ipd pasticdaa. Soma now tfwonoa Irara boon . proposatf fee tha bann and tfltcirva 
diarnfaetien of drinking vraUi and impravaraaai of la ai tau r lacilitias. 

R wiB bt of Immanaa tiafe lo bio cl iami ns . tnuaowwantal bra log im , PubIK Hoanh 
anginiar s , eha^ical angmaora. Mmtaiv an^naara. and appfiad ebamIfU let tha bactai banafit 
of human itfa m our bounOy 


PiMJSMetS 

PRACATI PMKASHAN 
Peat Bo* 62 
MEEBUT-ZBOOOI 


gOioaCB HUPOfcm 



NEWS & NOTES 


Mfi Wtk 

Dr. M.K. Chandra- 
shekaran 
—Bhatna^r 

A«»f< *lM»t 

T 0DA> I ImI iHAtHl M 
I he l(liarn.i|jr Aw^irJ ' 

Dr M K ChftixIr^shekdrdA, gf thf 
School or DiolofkMl Sociw* Mo* 

0 ur«ii kjnuu^ UntvcNiv. 

miKh fhr iK* number ol 
> hat\ r>uh]4sK'(| tmi bcMuM 
ihij Mihieei uf mv roufch vr4» 
hiwShk'U .11 «hcn I hcfkio re««nh m 
n j m,in Di ('hindrj&he. 
Un n s piv M ^ s<a I eh ^ Stnehrgfwv 

kV) HiolopKjl lift iiK 

Ufk.l in Ohs (WU wA. jrmwJ ^.heo 
he (liKovrrcd hd^k in I4b0 by 
ihoer chjiik. ihc IhIaI rhvihm w aa 
mtci iidd^ DM*!.' ^iiih nenr hi. Uh^ 
wori in ihk .cj umg of MnJrat. 
*^hk ri^sMlK wsre ikdr ' »«nl he 
Hil>iiivijMK.4pp. ihji niv ^f^be «cre 
writing tikit imn siiicit. on wnobed 
drum. «ilhgui I himj; .{*ars of « '* 
He I gufkl I Ibii I Ilk ei.ih .wum mi rvdy 
wK'n I he .ea rg>e Jnil i >. nuined near, 
ly moiionli's. etx luiurs i.iicr when die 
te» ebKd He vu^Nkipiimly found 
lidet .Is well ds dii»in.i| rhythm* m 
ibe v«immiHg diKt k«\>^n u(Hdk< of 
the ereb 

However m ihosc caHy qsim, 
Ihc subiTci gr haoloGHdl dokk* wii 


■4 nspenabfe m India a» paloufliy, 
Moolecy and ihe bke Feo pk wed 
ID laugh at bun when Dr Cbaadra- 
dictano Mad to rmal bn tuhfccr 
Ofiwvch neyuicdtDiay *'Ob! 
CkKha’ Lwar docts* Solir ctefiv! 
D*ologKal cleck»' ' For a yowig 
man wHb bmUmg iMereu in (he 
iubyca, he toU aie. ii wai twdead a 
'Nlultmog* tfipcneoca^ tHii. ihee. 

he had U<e lovra^ of h» ceavt^ 
iion» He kOiek lo tahycci Many 
Umm he leh ihai he should punuc 
j l o luc e i hhe fhhenev. forealrN 
i^nkuliure, whch *t<«ld dmetU 
bmU Ibe co«flti> miher ihee the 
aburMi (larwia of biovhroiiolofy 
ihai he lud taken up Bui no hi* 
imod did nW allow hw Uw Hfdeio 
dad 10 leave the eovniey raiher than 
(he "bra *Ims eafeyeei of biechr> 

nolofy 

So IM rImoM a decade between 
19b) and T) Dr ChaedrMheAafJB 
had been abroad working under 
t>r H ( C bveiMini ul ihe Uaever- 
*ity oi Tatbmgrn W«*i Ocraiany. 
who I* gae of Ihe lecher hgare* of 
beokiguil rhythm r v i M i nJi l>unng 
Chis emire period he lariiuj uu) de* 
laiM imearchr. on Ihe bmlo^ial 
cloeki of Orenyhrfa p-un d veduira, 
• rnm Oy However. Ihe deure lo 
eefwe hi* couMm wa» alway* iipf*r* 
moM m Ihv mind, and wImi (he hn< 
opponumiyume heiooh II Agaimi 
hn Ccinaa *olleapm wi*he* he 
came lo Indu when ihei*. were wdl 
this war* left lei feiv labohrOiip (O 
eepne T .aali» to he* efOn* he ha* 
leday bit aw vparaie depatmm 
on bioehronoleity ei the Madurm 
Kamara; Uaeversiy llcMdci leach- 
cing Noihrenoleiv as a *«bfcc(. 
aboui l>*(adenlvarT doing reecarch 
■nder hem Today, he can cawly be 
valird a* the peaeer of biochrm 
nology in Tndia 

In hib Ufl H>ywnof reteaieh 
Dr ChendiathehaiiB hav earned on 
reMateben oo vanooa Iheefv *s| 
logica' dociv bt hit ooi mily 



Or M a. theammUb*^- ihi IV 1 « 
e S IMinater Awtrew fiir beiniwl 
Oenwen Hr Ht»i« ibr iwaM •im 
Pv«f Aner Phlb BMAal 

given Aiv own ihaori** hgi hii» jl»>i 
provided espaimttKui piooD Tui 
Ihe tbcoriet of otiicr bKK.Iir*inulof i.t* 
At pretMi ha it woikiae unsjrroiis 
kharactenitiei ol jhg biologi.al 
khak* of bat>. tqunrcl* and vUlCnir 
plamt One of Ihc inri.ik.tmg ihmg. 
he and hiv group hav rokknily div 
vovered n ihc eonnuntiuii bvlwckn 
paihofcnKiiy and biokijiikjl clivk 
nl koiton plaM Hi* giou|> ha* lA.iwn 
ihai endelOAin, whivh i* pruduvcd 
by a paihogen, alkci* ihc bnuclock 
o( kCKton plani 

A broad-ihuuMcrci] hchy pci* 
vm Dr Chandnueknaian it e keen 
•auderii m Engbth bicr«igrc bul olten 
qunik'* Senekrit wc/dt while kpcaJi- 
king He ibc wnU'* occawonally in 
newspapen and vcietKc miiaejnei 
on virwut iopK> and i* keen to 
develop ihii in Always bu*y with 
hr* rwearchei in cavea and labort* 
lory, he feek. He lo1d me. nervoua m 
a crowd It he wa* ihkn wlien I tiU* 
kd to him after the preaei^ibliiiB cere* 
mony ul Ibe Bhainager VhwwfdC 
ai New Oelht 


Djiiv St Saiwi 


NEWS4 MOtV 


IPf»TA Seminar 


T H£ t»oHky aooil tcmiow of 
tlw Id^wi Pulp «nd Paper Tacfc* 
meal Auorialion <m heM M the 
Pores Rcecarch lasotuicandCoU*- 
gea. Ddin Dub qo 20 and 21 Sepi* 
lembefi I9W. About 20 mearcb pa* 
pen ware tubflilited by various 
iniiitutioos, Labowortes and Papo 
Mills. SoBM tee^dogists from 
abroad who wm ob four ro tadia 
also panicipaud in tba semhur. 

The kubiact* of ibr seajsar was 
yield pulping’ and ’Btaaehtnf 
of pulp’. The IPPTA Prmideni. N. 
Ra»ndranathan said ibai whan 
I’oreit'bawd raw mararialt arc feu 
dwintfhni due iu varioui raaaom, 
high yield pviping W ibe some 
way 10 uonsarve ihis valuable raw 
matorial for ihr kurvival of ear 
paper InJuMry Hr asaeriad IhM 
evcfi though ihe tnrhnolofy in hifh 
yield pulping hat made fremandous 
proprfki. paper Induiiry irv l&dia li 
yai lo uilhra ihik edvanead mrrhod 
of pulping on a sommareial acak 
He alon lald aheui ibe Importaaet 
of bkathing of pulp, where earafui 
eenirol* are needed not lo raduee Ihe 
virangib of paper and wiMagc of 
vticmivalvintheprouen J C Ag^r* 
wal. a rounder member of IPFTA. 
in his keynote addreis made a forew 
Tui plea for irKrnsod prcduel>oit 
through proeast of high yi^ from 
low capital invesmeni. A. S Alwa», 
FAO rcpmeniaifve lo India addres* 
«ed on ’A new ^ipliad ruscareb 
\;entra for ihe lodiao pulp and paper 
industry'. 

II is waH'kaowo that iha Indiaa 
pulp and paper indBUry is now 
racist law challentas ai every slap 
The eouniry is crippled with an 
aoiia ahorUge of paper ej>d coo- 
fronied with aB ever jBcrenang d^ 
mand. Under eneb eiivumstBBca» a 
seminar of this kind can ha mlly 
rewirdiag. Tfia Exacnlive SeeretBfy 


A 


of ibe AiaodSMia said ihM (oral 
paper produerioa duriag (be lafl 
hnamrial yoj was amad ooe ail* 
lioa toofws This year ibe iwodBc* 
tsen it eipected (o (ouch iba kvdof 
1.2 BiilUoa le aa ca. The annual de* 
misd bowoer is simared lo be 
around ihcae oiiHsoa toaaee. This 
veay well ealh for iruawive laaareh 
and iraining proftimmcs »■■>*<< (o 
Inds’s raw maicrials A. R. K. Rao. 
Ptojaa Coordinaiur of a KMc Pro* 
yen jeially ipoeskwid by UNPP, 
FAC. Coveraami of ladsa and 
ocherv mid ifaai komr of the ex* 
persaaau and iaikati may cnaMr 


O s the invitaiioA of ibe Indan 
Nationai Scienw Academy, a 
large number of opocal a Siui »oa » r>. 
radio asironoeam. lorw Hp b u iic ph). 
skait and beol<*fMi« from vaoom 
couainm vnued fada na the oco> 
(ion of Ttiui Solar Cebpse on I6ih 
Fetuuary IPPd lo ob s eeva and aaJer- 
take eiipar>mcui« Many sucuaseful 
eape wm enis wwre conduried durmg 
Ibis evcni both by ladsa and formpfi 
soeMMs. 

The ladsaa NaMoal Sdeac c Aa- 
den y is orpmanf ■■ In Mm anorial 
Sympomua oa tehr EH^ae from 

27th to Jla homy IFtI for dtean* 
BBf Ihe i mdLt obttiead during this 
Gdb>ee in ladiB is order lo coAparu 
ihe itwdls whh oieasurefBcals made 
ehewbat aa tba wueW and to la te r 


Ibe itfieaiiett lo evolve e raueb 
moR productive eyeeem giving aiueb 
more bmihed prodoei our of ihe 
same quantity of raw niaierials. 
Hr eaid ifeai aiibfmgh the plloi pr^ 
jeets are having uiai runs now, 
hy ancHber hs moathi these will be 
eompleiely operative. The eanisar 
w« coBduded after discussiOBS on 
Ihe e«ed« and poteniials in ihe 
helds of paper industry sspaoally 
in respect of raw materials avaiJa* 
bilky, jis pulping syetem and the 
im^memaiion of latest advanced 
lechnolegy. 

Mo S H*que 
Rrerorrh Offiur 
fetnt iitntiiet drancA 
Fpfe%i RrrrwrrA liititimif 
fVAra Dm-24SM$ 


fwn ibc resulth In ihe light Of 
preieni and pan raeaiurcmentt. 

Thi. ina|o( obyeciivc of Ihc sym* 
rosniffl IS CO emphatisa an inlerdls* 
MpiMiait atpecc of the measura* 

mefiik 

The fbtlowing ire Ibe mam areas 
ia whkh Ibe papen will be accepted: 
0) Optical and Radin Astronomy; 
(2) Ionospheric Phyiks and Aero* 
nomy: (3) Atmospberic Physke and 
Aimos^wric. Blecerodynamics; <4) 
Geomagnetism ;|S) Radisuon and 
Life Ffocci o i. 

The synpoeium villbe beW ai the 
InditJi NslioBal Science Acadeny, I, 
Bahadur Shah Zafar Marg, New 

DdbMiaan 


Incerndtfonal symposium on 
solar eclipse 


oictmm im 
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MEDICAL NOTES 


Garlic—an 
effective 
antimicrobial 
bulb 


G ARLtC or 

beitniMlIj’ Irno^kti 
t9sift4/n L i< widely dr'rfnbwM bll 
over iKe world. In it(kli(iL>n to betn^ 
ukSd <» a spkce, it iv well known av 
a popMltr folk nwdiciM Tho medh 
vinaf me «>r ptrlia ha» ii» on|l« ia 
inii^kuty. Ii develorod on ihe 
htkU nr lon| bkperienet and It*» 
been milotaiived Ikroufh limned 
ancient filerature and rolklorcv 
Jji aneieni Indian nadial )iten* 
lura {SttthfHi Semh/i-it, jnrlie has 
been dectunented as a eumlve aim 
for numeroui dlieasas, vie, haemorr* 
hoidis rheumatism, dermatitii, abdtw 
minaT pom. vou|h, less ot appeuse. 
1 ou of wei|ht, leprosy. ptruiiK ni* 
festauons and pyreaia Also, in 
ancaeni Egypt fulic was suppried In 
The diets of workers during the con* 
slrwcl ion of p> ramidi of Ki o| Kb ufu 
so It tu fnaititain Ihcir vjgovr. Croak 
physician, Kippoerttes, knovo ai 
faifier nf medidoc. described in his 
wrltiogs ihe unique medical edfecu 
of garlic, espacially for wounda. 
loaOtacbes. kprnsy. epilepsy and 
pains ia the rhett. 

Tbe detailed dcKripiioo of gutic 
as a aadicinai plaat wm also given 
by Koseoridei iode iVarerse VedM 
(flnl eevtury A.D.) wbereio it it r^ 
eommeodad as a vonfup and 


B wd a« r«Mdy far skip riahas, 
pnnsfise infssg|iii,M, Urtk ■•ski, 
aBi snake nnd dog bites. (I ams 
alfeedy «^k»o«n in Oemny 
before tbe'cgn^weM of Gaal and 
C*mana by the RoranB and wsh 
usU by a lakgc seccioa of popyltcion 
aa food, spin and folk nMlsaAe. T%e 
fasoB herbal doctors Paeaeeicns aod 
LoBcenie erngJiasixed the 

aiHiewsis pre^ttev of garlic Be* 
ssdew Hv value a^liw laiesriaal 
worms war also nerigfured by the 
taller MaihaoJus in hs AtHt> JCrruref 
huch pahlishcsl iw 1026 rceommewde)l 
Ihe O'* of garlii: for a vanaty of dta* 
iifdeih tneJiHling sloeaacb ehilU, 
Haiwkwee end cehck, nr 

DywamK quably oi ^iIk a» ia 
insigeiitmp and ihempeuiw drug 
has been knnww wan andeat 
iHACs Muwoser. iis uvebas beca CB' 
pirtaal rather I hjR hnsol t>n wmnj 
scieAirir rsfiewak TopiosHivsviea* 
iita.' hews for the medwusul use of 
gerlw. reBarchet* )b»se earned out 
mveseigaixmv im m The cbokssnol 
tedavmg. bh«oO sv|a/ ledvcfagaisd 


antsuheraaderosio acUvUa of pAs 
have already been wall doaimwrtad. 
AHhough the tadAicerMal property 
of prlk was dGnonatnUil by Louis 
Ptetenr in the year 1151, the obeer 
vntioos did wot repaive doe recog* 
nilion. Further m ore, aubae^uent to 
tbe discovery of.penicillia and other 
enlibiotke esploratloA of btgher 
ptaois for tbau antimlerobiAl Idlvity 
letiHuned ignored. 

However, missive and Iftdleerl* 
miBste use cd uitibiofica, both as 
iberapoutk agents and ftad addltrvee, 
bes p<»«Bd senous problems of drug 
rettilance (orgamsnis mseoaltive to 
aacibioiicvl end drug allergy (mmI* 
USM\ of individuals to aniibiMscs}, 
Pumifr. Ike eaurbiiant cost of and* 
hiotKs kmits iheir use, parteulariy 
ia veie*mar> ptsuon. Evenruell)*. 
I hough lair, higher (ton again 
attracird the Mniius and have 
bm rsfdored I'nr their anuioicr> 
Inal aoivfty. 

Raw garlic has been fbuod tu 
poucst a SI rang Uoad spectrum asti* 
bacserial iieopeny. Our laboratory 






MEDICAL NOTES 



0 :4 0 f4 46 H 

wAMj Affsjr tutruntv or ntj$ryr*ff 


hfe. L IfMiCGwfc BtHfl ■» WiMii »ri1 —■■■M —w 

i&vmi^tioo» MkaM ihM audc <Ao>tn. (>plift*d. (ubemloMs tnd 
tqueoM atirtet priK gtarkcdl)' 47MiMry Is Rows ^h« e>i<W 
iBblUtcd tb< irowl^ gf« vi4«>’viei7 a uwd m bb snubiotwAad u hn<«im 
4f btcwnt ladudisi iboK «MB*f m Kwmaa prmi iBin 
dliMMi in aiA u4 lainBlt, It ii fVinirtvTiedoMrtouthbtK 
MtewMtby tMl •otna of tb« Mcuns niory sJm rmlcd (hu ^rlrc pm- 
redituif to Um cwnBonly uiod cbe* mcs 4 brosd >pcctnm m ruassl 
BMbectjmtk tfvMi we feeod BEtinty BgBMi 4 «*neQ' « fun^i 
seoiltfve 10 |»fKe canet (Fit !)• lOcMific potbnteoi. cw w «oa* 
ecil adoMtftJVioa tttt)04iK» tsd tuitMC oae« 11 « 

atEBCl mulM is 4 ppifietm b^bmu auM i» fun^od*! m hi^- 
ctoMc is tfce hitMtiiiil bocterisl ksd er eoscsunulom, ■himi qt lowe< 
of pootoy CSbUBft rf 4/. 1977) eeoeennst»o« it isbtbte tbe ptiwrt 
{Rf. 2.) Crude anmo Md powder oT ftnfi Soac fsaa ww l<nd to 
of pritstovobrnfeuadtobectfe^ be more ecoiiifve thsa oebm Tbc 
tire s^'oil ibe otoeetive 4 t e rm of fliop eseyot liupwuiiH (Twr A iydy- 


ren aad Atn’p^ofmt 4p.)j vifii^de, 
meetUii 4Ad meccKUiSMOUft itifK* 
itom (Ctitrfe 9) fend ntul infbc* 
laon sod oieaotilis (O>^roroc<wi 
»p ) were foucHl iiuiie eeaeKhrt to itb 
4iuse< 

1b our leMcilory. the incorporB* 
ina of prk (I^) in poultry feed 
cooctniiiie inhibited tbc giowib of 
drtesM produaoi (CanJtdu u/iieun^ 
aed /inrtiggiui} at hoII at 

ataioiin piodueint {A jhtfaMutu*) 
iunfi It ind«ewv that tarlio ui> he 
coovderod i prr>mmnt •intifuntel 
feed 4ddiiit e which 11 Sfeei n e aimast 
beoffu end fuBfi The author* elio 
ohaerved ihM the rew |arl« ehip» in 
4< kw 4s coAucnimtion (w/w) 
intorporeiod m pouNry leedntH only 
pfotecied the vhieL> ageinst etpen* 
Mfiial iflle^tiiiA of CaoAJo oihnitfn, 
but olio iclirveil tbc ilTbRied Chick« 
irom ihe di«MU Obaervaimns tut 
too ihai periib c 4A be uiad lor pre* 
««4iM>4e» «ell t« iti'ccntetii ol pow(* 

if> undidiu*!' j ki«Rvnion niycninj 
di^eeae thetid, IV79) 

tbc io|H«4l AppItMUnn of yj«lK 
in iMipcoiiB lui yieldvsl on* 

u>uie|i4f roeit' The hndmp' oi 
MedKil Collcfe. Chuoi^hi, eppee* 
red m hebrutry 'hO iwoe off h»vir 
MtJitt/ JiurmJi indibefe ihei crypto* 
couei nientn|iii«, «hich h fro^ueat* 
fy fMsI, esn he iretieJ with ^riic 
vuccetkfeny wriboui eny sde clfaci 
(t IS worth meniieniAg thet ih« ijrupv 
eveiltbk loi the imimeat of crypto* 
•tfOieei o>enin|j1i» tnU C4ndidi4«« 
era qwi* ioak 

Annfun^l ccuniy of gubc ei- 
ifWct his 4lM becQ isv«ibptted 4|4- 
inet plani pethopsw and soil fun^ 
The crude i^eeoua retrset of seilic, 
bet been u«4d for conuol of a fbw 
pkjn dweetea of fun^l o<i|in like 
rstl 

fe eddiiiot lo tuebecteruJ ino 
•MfuDiil eeuvity of periie. etitivml 
4sd esblBntor propentet hate i]so 
beCB reported It la quite effective 
4p4iaK leflueiue vima Aj end B in 
cUeken esibryos Gerlic hea elio 
been found to pot^cas eothehninPc, 


m 


dCDbaCB BlPMTB 




MtOICAL NOTES 


tmiproiozMn u well u iiucctid^l 

prop«ftk«. 

LjiOiMd tiUnpcs liAve been made 
to iiolue active priociplc at priK 
or to elucidate ibe pouible ine> 
chanism ofita action Albciiis wbich 
ii considered to be the aeiive psiita- 
plo oT garijc, )s ehemicatly boown as 
dually) diauTMe (Pig. 3). 

CH| • CH - Cll - D • S - CHf- 

CH - CH, “ 

The eha 1‘actensue odour of ^t(ic 
is believed to be due lu aM«in It 
)S hbenied whan cells ot ih« b«rb are 
rupiurcd, because (he en/yme whtch 
eoTiverts alliin (pfecursor of albon) 
inioullicin i> not active irv iniaci calk 
Beiideii alhcin, ether active vtunp^ 
aenu have aieo been ivulaied end 
named dilferentl> by other aorkvrv 
luch us ailiskun f, aibsatin 11 . garbvia 
and garjic pliylonddn.ete Uts ^ull 
enigmatic whether ihesccomponeniv 
are pothing bul allkin. The mevhe* 
nlanT nf eciien of allkin has not 
ihoroulhly been worked oui |i has 

S 

been hypholbesised that - H •S • 
freup IS fespenibk for ii« nmiMK 
roblal property. 


'Artificial 


The aotbOA have food thax iho 
aotsmacfobial activity of ende 
nw of ^rtic ia heM laNIe aud is 
low rompletaly e* boiling foe five 
miiMMs (Pig. Ik Gartk lO cooked 
foods oMeody coinae no aati* 
nsctobial dCcci. Abo. at room teiD* 
peiaiurc padual lorn la the aeuviiy 
was iSiuaikd aptc eight days *hra 
it bccOBr coapiotcly larCaclive 
Th eicfo i e . on ihr toss of biera* 
lure avaibble, raw gi/bc ciiiM can 
be cmiMdend a potent aatibaOEtial. 
amifunguJ, aouparMic and po^blv 
antiviral agent Although only halt* 
ted wnrh has so far beta dooe on its 
iherape u tKr dlkocy egairtti tnfe» 
isous dmMs, It apfirirs to he gwitr 
elTcaive a^iasr fuagal aad b«M«nol 
inrcstioB>. specicny those affecting 
^wriHiuevinal tract end skm To 
raake porhv theicpy a ptactivc. fer* 
Iber virnidK rsflhirjcion* are 
needed. 

V D ^HstslA 
CS PoAsaD 

Orfifi »f Wo riAmioer 4 
<*nffrtr'«fJi/ Siui^r//^k 
0 4 Pear V>"t of Aft 4 rrr* 
Pewr i idgoi ((f P.) 


pancreas 


from iba paocteai or iAoeaee ibe 
utiliiatioo of glucose as la iaaullB 
iadep e adeai diabetk^paiiaiua. ll an 
abo be coairolled by giving esoge* 
aous iasulia (iaiulia iqiedioiis) to 
the paiieni. 

There are certarn formt of ibis 
djseuae which are difficult to oonfrol, 
vie , (I) Brittle diabetee or unttable 
diobciea m which the blood gtscoeo 
flitfiuaiee to vey high or very low 
levds. (2) Ineulin reiirrant diabetaa 
in which patieeis deveiop insulin 
anubodaei due to repeated injecdoca 
of tiuulin, and (3) Diabetoi with 
cosspliearions of blood veescb so 
wMh body organi such aa eyes, 
hcun and kidney- are involved. To 
control sueh forms of the diseoM 
new meihods urc being developed. 
Oar such reoeni innovation it the 
dcvdopmeni of ertilnuol puncrioi. 

AftitoaJ paocraes (ajso knows 
as tiulScial beta cell after the cells 
nf islets of Uflgerban* of pkasraas 
whkh Mcrete lOsuJin) is an elwronle 
device Its working principle is ^uita 
aimple It ccnsunlly rnonitnri the 
Mood gloeoee feval and ean infuse 
either ioMsIin or glucose depeodiag 
upon ihe glveove level in the blood. 

The llr« report of ihe develop* 
m«M of this machine came in 1973 
wimuhaneously from two groups of 
wMkeis.Onefroup(A. M. Aibster. 
S.S. Leibol.T.G, E«in,Z. Divide* 
vac. r K Rota, and W. ZJegg, 
Departmeat of Mudical Engineering 


^HPpencraasii a tocrelory gftnd 
^ nf higher orginisms indsMling 
man and is known to secueic at kasi 
Av« hormones. One of them is in* 
•u]in which is iDiio^ rcspoauble for 
controlliflg Ihe utiliauon of sugar 
(glucose) in the body. Thedefiaency 
of this hormone, either relative of 
absoluic, leads to aa increase in 
blood gliwoee level (hyperglycaennoi 
and glucose U p“****f lo the untie 
(glycosuria). This condition is known 
as diubetes mellrtuv The disaie goa 
be controlled by oral dru^ wbidv 
ellhei inciMiethesecTtiJcm of tnsuhn 
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teasers 


SCIENCE 
FOR THE 

Iyoung I 

Mf. A Ml if te kMw ibt 

coteuc nap* «« Ut bc*d hO. 


A TwpB«d IB Mplh«r SaBirty Mr. 
BiadMr.CnpliBdiBM^v* wba 
uked BbMC ibeeoiPvrt^itMipB ob 
thflir fMthod. la th* Mcond rOAOd 
of ^uMipaAt Mr. A apia couM 
not leU Ike auwor. Buc Mr. B. 
wbea ufced. CBld Uu earrea iBiwer. 
Hbw M to do Ut 


Bsirpaw M&ifou 
Ntw Mkt-IMBJ 


They flavour our food 


V A emll HBWt ato a bi| 
iquir* are arrtBfM io tto way 
ibowB la Fit. I. Point 0 Into eti^ 
in of tilt snail dnta. The uds AC 
of tto soull toton is triseetad ai 
^t B or AB«l/9 AC <>»«• ttot 
tbe side AC is 6 m Whal H tto 
arto of tto itodod pecnoot 


TmI TOW lailc 

•1 Mr. A. Mr. I ind Mr. C an 
vaf> |oed lofldaM. Than an (our 
rad siam|N and foor iratn mmpa 
aod two mrnpa an to to paiiad on 
iMb oae's fonhsad. Tbc} are bliiid> 
folded ito the KMips an fanei 
Wbfv'ttoir blindfolds an remotad 




M III^ —b o M* ox A Mmmwts mmm (f> 


Plh 1 



SCIiNCt fO« VOUNC 



IM. Ofycyrrium ffaw (7^ • CM 

During Qm I Mi ceatHr^ ihtf* »•» 
M ftbundiM lupply of 6infumo«, 

aiilft, lioser, peppvr, a uL i wf «nd 
TBKi to all Ute f uroiKaB marteo. 
Ths ftavQtirn^ pUfiU have precsi- 
eally no ntitrftfve viMe. but mim of 
thorn act w vpeOwn. Soine of 
th* Howemi piM aad thorr wm 
■ n dwcnbed be fc ro. 

4/ ^ tmm n u m. See4e of 4/rm~ 
mo0mmi mtk fiM M (faaHy z a^i t wu - 
rear) an ksewn w '^nun of peiv 
die*'*. Tte piwi i> MXfvo ID Wm 


Africa If rt a pon«a«l hart) *fth 
fngnat loam aad mowtic tndi. 
They an wed w ea«dimeeiU. 
Alpmt» (KiMb . t e r el t e t tfi. 

aad /. 

an wieeebtri of the family 
Zw l^/ eroor vkieh an w»c4 for 
fav e i m t a Ttertusosetf often wad 
■ a fer gm^. 

. CMn. Cfmtm) : 
AvfvAne^kn^or A. miha^iAia 
(ftefly dyOeren) an penaaiial heiM. 
AU pans of 4* pMn vo vomaiie 


aad be tiaad for flavoviag, bat 
the bread, bedew stni u ibo pvt 
moot finf il ly deed » a eoadi w iB t 
ft ia oho vmd ia cakei, paalriea aad 

Am«f9ela ; dmenarto r^iama 
(faB0y ^Mfronar) an oUtlniad 
for then long, Bnby reete whieb are 
uMd aa cofwiimentt. The plant u 
ettranely puageAi. 

Anemipk (Hindi : Nngdtia. 
GtiMpmis. : A^rmlsta fyt- 

ttfU an the parmial 4rub« of the 
fanly Amrrener. The young lenvM 
aad fonwflg tope are uaed la a 
tftm to davonr tpaw gaeae, dscfc, 
port, ate. 

CtrnmtM (Hiadi thfdiM, 
Avnhw)* Tha aipon of Ctoaeote 
mm eryiaMnun (fhaiily Imraraae) 
•« aeaepoliaed by Had China. 
U««e» of C. rtmale are uaed u 
$p«a« ia propra>OB oi ourrke ia 
lad» The Ciine g bark la uaed 
for lavoun&i oafcoi, buna, ete. luck 
daaaaon ii uaed aa an Isipenaat, 
•npwdMBt n pckki. atewed fhitti 
aad m tha prepantioo of boveniaa. 

Omw (HMi : JTeav. Z^)/ 
Crena rnttmt (ffcmdy /ridaniar) la 
ODvaealy hnowa aa "Salbea". M 
•4 obtaraod Itoa ibe itylar tipi of 
fcwva 9i Crew ttima tr ta ooki* 
noad la Bnropa, ladia aad Cbhu. 
The aaioe aaffreo origiaatn from the 
Afibie ZAfarm. maaalag yaUow. 
Saffrea u oftea aduborwed whb 
domra of Cmrtmmtf rMrrertw 
Itedkiwar), pecnia of C^he foktir/a 
(■Uiriiotd) and dowe n of Celn^to 

<»>«>rflhtH (Hindi AfafbmH. 
/Wbbwad k ); The loota of Gl/cyrrhUa 
a Mm (family Z^wHOwMor) am oeed 
w a iaveviag ajent oa oenfMionar) 
■Ad la the tobnccD mdoatry fbr in* 
previog tbo taate of tebneco. The 
earpertmoftbii ptaMia Ruaam whore 
ft pDwa wild, mainly aloeg (ha rtver 
Volga. 

AMirw (Ki^ r ratmiOiTfl : 

M»bem jaMmlfo vv. dbd^rjfe 
bdonp u» tho funOy Jt/WHoecor. 
Tbeoa are amall ahnba aaliw to 





1«t 


(Ml w|pw A Hr'im 


hdM bul w*t* rtWfodic<4 inlo Cn^ 
Mil AfMrin m 4 Weu liilM. Th« 
flMhy wcwiktn «ilyc« in MIW* 
■MiMd li Aiveiirlit wtcw» ttttem 
Of/or Um pnpinilen o^ieU««i> 

l^rvt (bi^Wi ; l^rl. An- 
«M») . Kfwutil^r^ 

omt) M 1 imiil im of Am Mmor. 
Itt ArMd Imvoi in oddid •« tpm (o 
tmpi. iium 11)4 wit dithn Prom 
moiin) OifMi kurd leiv«» hm bom 
UMd 11 1 lyAbel of vioioor ind 
kurtl wniihi wm •on by *icMb> 
l4Ma ^oenk. cnpKctft and aho 
4# Wkien M «h* Olyiipic ^mn. 

Lnisttann : L^yiainm u^ *mU 
(Awily ApiMfm) ar« thi pinnaial 
iurbi TMr Inna «o4 rlmomM irt 
usM aa a coimwy a«4 apta. 

Mt/ofm* <Hio4i ' Mtmn) : 
W«r«m in ihi pmifiiil 

hMta of (ho fmdy Imimttt. Tlw 
fr^h Uma ire and w nlidi ib 4 
diB dn i4 Inna aid iooort m and 


ttaif»(la),Mrr(lM. 
(iWi tovrOM 




le tbm for ia*otmi4 aaona. nmi 


' PtMinn (Hlidl i Ow, 
trltfmifAaAf 
Aftaomt) la 4 kao«n eeadfaiMi. 
Tte pMen (4 fraib Inm in idMI 
10 omkonea. ate. 

JtoDWDw CJIMM7): Aa> 
III fTiaiiifTmiliCftiiilj [miitmiti] 
ai* Uw pemoUl B v w g f m aknbi. 
The iMm in und Oeih or drkd i» 
(k*our «oun» UMCM. WK ibhn. 

CHwdI ; SalbiattfiAuu) : 
^kwdr (faafiy Lmtifier) 
arete iknMy fikin. Thedried or 
fna>i Invio an und oUaiy fbr 
ttulllrd poultry, aoai. or 
In ONOiiii] dl k mod Ibi laeewl^ 
lauiifM, rnaid ant aid Hquon. 
•Ule te youag frMk Inm an 
nonuUy naed l« iarour pMUea, 


•^K^moMiR 


Afrrten (Hadl : Vo«M): 
Afynjwo /tun a (family 
eorne) an anno to te Wolaccai. 
Tia brite nd 'vd tel *«elon 
from te fmda nd a kn pyle mk 
roiada te teod The iced ii cilM 
Mlmn It it HMdiaiiWOionkoa. 
•WH. pkUn aid nitrioa. 

^4«Niii(Hmdi. TwiVo WJrm 
jnti) T>p*e we two diemct rtea 
knowo M Ort t mum, oie n Q )(|wiwi 
n^w e O at ong a t n te famfly 
Lntefor aid oter ii Uffn 
btrhuAH «f te Itedy t'nOmfeiw. 
Thi dried Invea aid ioweriag topi 
of teee plate in mod ii halm 
diehea (e.|, Fate). 

FMfiaifiii Oetem n«m of 
Fn l 'Jh n ire nod ii etaaao pr^ 
teaa^ tfdmi i opetel la«otr ao 

F. mfn^WOlMd F. f»i n- i ly a* 

♦1" 


a^kt (Hiidl ; CMohM) .* 
Mod recta of eoveril tropinl apw 
cka of 111 ijBwi jMke ooteWte a 
a*Mriq| iMierial i^ifa i» com* 
aeily Uowi aa “terytekr. 
Ii fifticolar. teeywflk ia r^lahiiii 
fron te rote of flittfai orlioli 
rAkrMk of hbiioe. S. adUnfl of 
Hoidina aid S. r^oW of Jateln 
It ii ctakty nod at 1 bfviiM» OM* 
dirate for te pwpanUM o£ iM 
drwki. 

7V»M (HM : Am 
T hj n t tadfi m 0hadly tetetiftr) 
we te lo* iMr ihte. TMr 
Hdte *AdliwerjMalVte Minted 
u 4 ten te tetei A*' 

tin tete. poola^ ottiddiip 



S n E Ntt KW THE YOUNG 



Rwlli{:4e iites. Sutari tcc cram 
«re tevMin4 with it. It ii uicd in titt 
produaioa of cake* lad sweat 
dme«t>, 

B. M, JosHi 
5itlOHy Ikp^nmfM 
of Jo^pv 
Joot^vf-saooi 


Ramanujan's 

number 


Jl-IS. Smiks ClfX 


'0 (19. 


03* 


coadiDeoU. Tkcy form nyeofr^in 
tn •t»oci«tiofi with the r«e<» «f m> 
tun treM( chiefly 0«k>. They 
ruin In Ibe Mil abowt Ifl cn to 
O.S cm bcMtb Che turltee 4wl <bb 
only be louted by specially tniacd 
dofi, M pi|i which are able to dia> 
iin|ui»h them by vneb. The uneU of 
truffln Bay he divemed by truacd 
animal! at a ihokee of 110 as. 

The bett ipecieaoftrafiu. Thfwe 
meto wj person, i* fouiui ie Friace, 


Ila^ tad Spam. Tite ether edihk 
(rMAce are F. wruktm. T. arA^n 
and T. Hw/Hoitm They aee the wsi 
eaproaive editife naleeBh, 

y^UM: <teily 

Orehi^etm) aie Ihe OtipeceJ dimb- 
iA| orchMa of Ajwrican eripa. ne 
ueefil (an ie the ftwt, a pod'Uke 
capwle, whNh (i tan^Bd bdbee ft I! 
ripe. The ^ancentic bvm of 
Vaadb doMlopi deriBd CBBfl ^ ibe 
fhPB. VaaiBe b a iuailliBal *ift 


I7}b ^ 9*d> 10* 

» ir I* 

The divleora of the n«mher iT^fl 
a4tl.7.UJ9,»M39 asd 24? which 
are kri then the numNr iuelf and 
many of (has caa be npreeied ai 
ciihar the lutn of dtffetcnce of the 
cobet of the r»o nunthere, e, t- 

i m 2* — l‘ 

IB « T* - 2* 

91 « r y 4^ 

l» - 2* + 5* 

The prodiKi of all ofiia diviion 
aumarated above fim the cube of 
(he au/tibei iieetT, i e,. 

I X ? *( IJ X 19 X B1 X 133 

x2«7«(i729F ' 

Tite MB of all of lu divlMfe that 
are tee* than ibe oumbar luelf can be 
ejtpreseed ac the fllSbrence of the 
ctihai of two numbers ae : 

I + ?+ 13 + 19 + 91 I (33 
H-24?-fl* - r* 


Kmaiflnoitm 


mo commeeiormte the P3rd birth 
^ annivcrury of the fitat Indian 
maihemaiKian late Srtnivae Rana* 
a<i>aa. here are preaanted come tnora 
panluitwk of thf famoua eumber 
l?29. Inuwn ai Rarnanujan*» nun* 
her •« ihe hiaiory of maihemaliea. 

Ramanujan had eapreuad |729 
t« the iBK of I he cubes of the two 
ihinhm in iwo dilEemil ways 
<4* 



SOENCC K>t THE YOUNG 




4 


TWsiriioftte dibits of ike mom 
ter TT29«ftcrc*MiBto«tno(» fim 
BB ibe aibo of ouinter ooo. 

TtoMbeofttBOonAer l3»»U6t 
li ooe of iu diw M on. i» 2177, • 
Buoiber obttioed by rewroaiiDt (Ho 
difitt of (he nmber 1739. 

If the Bumbtf I737i& luMfieud 
froni 0 oamber obttioed by revervAf 
tlK order of difiU ud if (be result 
(bus obtsiood U iddod lo o au(nb 0 
otciloed by leveiBog (be order of 
ib« difio of (he roouU. we in (He 
pccdler Bunber 9999; 

9371 
— r729 


7542 
4- 2457 


|. O^oiof ud ckoioi of iionwie 
in yUnis is | ozeroed by ; 

(t) PotMiuffl 

(t) 

(c) Borot 

(d) CHIeiwm 

3. Which is (ta sweecesi of (be 
su^n? 

(t) Fnietooe 
<b) SueroM 

(e) Givcom 
(d> LoBtose 

J. Which of (he fehowioi b Mod 
os t purpnve? 

(a) Cormm (ubienve 


by iwn^ii Ike di^ of 1729, 
Ln, I, 7. 2 ood 9. 

1279 4- 79U B 1772 + 7319 
tm « 4* -I-12* 

1297 B l• + 4• 

1927 44* . ^ 

7921 « 14* 

IWoHBbcr IT39eMioloobo O' 
pnosed (he ddlcraKB «f two 
squoree ms (ber diAiiea ways ; 

1729 » 5^ • M* 

- 77* 

B f27s - IS* 
m Ufi - 

B. A. Hm 

ijvsioer 

Skr If^trW ^ofyMhMc 

ret Nrk 


<b) Cotooirf 

(c) ftSeeepter’s wool 

(d) LbHopeM 

4. SodnwiihooHdhle099^)based 
I* ph owf iphr 
(•) To dorheo iw 

(b) To diceolM wchoaded 

To oeween i#w holUo lo 
sibrer 

(d) To eoowt vhm to d>*«> 

5 To M wbntor 4 |ive« door 
li|afd b oolor. of t|io ru B o oii | 
wMbo^ the bcu one mold be 


Iwl tbo Ineld 
(to) THUS Ibe liqwd 

(c) Add aalijikiJM ce^ric sot; 
toe oad look ft* ■ colour 

rheafs 

(d> Humo UtoM popor %kb 
(he li|Bid 

6 . AahydfOMS sUm* (iadla(io| 
type) is blao m eoloor, !Ii nms to 
pink whh (be idsor|*ion of 
•rt* becauie of tie 

(o) Pioeeeee of cebolt chloride 
fb) PmeoBa of cvpric sulfate 

(e) Fftwwce of 
(d> Note of ilwse 

7, Sodium chloride is • salt of 
(•) Wmh ocid oM week base 
<b> Week eeid ond stroai teie 

(e) SiTons lod ood etrooi bote 

(d) Shoof oeid tod week boss 
9. Wtea Pe*«* choOfM to 

Pe** in n reoctioo 
(t) It leosM 0 procoA 
(b) It plee 40 etoetran 
<e) h looses on ehetroo 
4d> f1 |4ins 4 proton 
9 Lmoi orpsviiim ore msinly 
mode of eorboo compounds on 
•tfount of 
W Chtenotloft 
(b) CenwMtioo 
<e) Nrnenuuioo 
(d> IsOfMriMtiOO 

Id, A peed enierioo for the purit)’of 
44 orppir compound is 

(o) Whtte cryitnlljnenppannaM 
(b) Ctfeuriew ood elenr l>^<d 
oiwince 

( 0 ) SherpmoUioi point/boflini 
poiat 

(d), OdourtmnUuta 

i. ft, OOOIA 
Py aro i i ww ^ O U ei iwy 
t/n<*«rrKy e^ Aeerhee 
AeeriemSm 

(AMSWEasapi^ 709 


9999 

Observe alee (he fello«u| equals 
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FOR HER 


Mother's milk 
versus 
cow's milk 

1)R£A9T fMdiAf w« tte oaly 
^ •ourccefliuiMn iftfofH n«(ri(»M 
until rhc Uonetticatlon of oitk 
irAieh prohubl)’ occvmd uruuntf' 
5000 Bf »iniuhM«guik xvml 
fBnfnphial refiOfM. 

ThF« WMor pmbltiii have 
Mime eviduflt from averel rcvem 
HuOiet on Trcdinf of infani« end 
yoonf ehiWreo 

iij Prevtilino moierad melnwiM* 
uen foiiAaia Mcroeicn of Hho(H»niol 
vduoMi of eilk or )n • (HcnMiwre 
diminufiofl of tecretKin. 

(2) Thfl villejc diet ofiich >n 

(mreliv hoeed eo eorak. kfvnw 
•od ritben ik ibe mehi soon* of na* 
isful nalMion Md MOAin$ TiHide. 
TTie cMU nuel Neoio* edopvd (o 
vilUfe dM<a ibrgu^ • pr oerMod ond 
ptfMeui Mooini pvosM whadi hnm- 
By be|ing u M •ostiN of 

(?> loTcdkini, pdrtkailirly ihow 
of d« BMlretKcaoBl ma, mmee 
ikwpiy wtth Uw hni»ii4 of Mon- 
bm»e the ma9 ^wiw- 
mao of reriaeaS <bod eeanapdoa. 
MCrittofi oiimt oad im et body 


n ■ liiriy Am turn proWeai 
o fc t e ri aadm MoiaM. preboMy 
fordogibe ■HtaniQaofaemlmiBu 
u • aip^aicK to or • eobo- 
tinte to ■oAci'a aflk. 

CoM^ponry inrtitiiiaol Mcie- 
cice we exp o efl d lo nhfr dDap)K*> 
tiiifodflrtoiitofi. FfrttlytheovoO' 
ohdMjr ci fRM wiety of oroitol 
udimforatoHigmood Meeiadly tbc 
ferea cto aA aocfta to- 
vudi e ’WaiBO* •«> of life As » 
toll. «Bii^ lokce ptoc M biitit 
or it (he %« oMoili ofhfeoiib Ac 
avaagiagaaakt tofrboa Jdi—- 
Ml. onloieuiBeo 

Work dw a bono talk ia 
Real yan Aowt (Km taan feediad 
ba nuMieoof. rasHioolodieol. hm 
baviorol ond ecoouoiic beneto. 



CooAbebioo of boBao aulb vi 
kueh ibu tbe yovof itfoM coo be 
tew—kfeHy raitd on ItofoOd sloat 
to >4 meoUn end to looter eueei. 
wbeo kwpttenxWi ore odded. prow 
ded enovtb of bunan milk •» ovt»> 
leHr 


CSow^i milk «ru thouphi ss a 
wbeHlute to bjeati ndlk. Boicow 
■wtt hu bm rvolvod (o be Miubte 
u food to tke alf wbicb ihould 
pow lo tdaUwod withio 2 5 yttn. 

HeaOfl jMOjeay. on the other bend, 
does not reoch nMunty uoii^ io 
mne> So il ie •« Mirptiamg thei the 
eompoettioe of cow’v milk It much 
di.fMH from (hu of humtn mrtk 
(Tobkc I).. 

TVtnMumof humon milk inpes* 
ted by Mfomg infant ic tboui 600 ml 
par dey. Alibouih infenit have been 
fared oa eov'i milk over penode 
uaknown, dittoaece ie conpoeitton 
of two leilkt VC aeh ibat to feed 
etKiftly on eo«*» milk may vey wHI 
evbjocT ihc humse infuii iu tome 
pbyMOintiMi Mrm Tbie may or 
mey nol give na lo climctl sym^ 
toia in ibe Jong nr Aon time Some 
Mii>infeeiiofl rietnr> preeent m 
braAmiik err preacnicd m TaMo 2. 

It bw been ehown ihet obJutively 
NaM’fed lafenti liviny m hoi 
and bemid dimsre ere eMe in me¬ 
nage well wiiJimt eddUKineJ wiici. 
■dueb foey only be required during 


iHnee» BeeauM of IW Mlutt tod m 

TeWr I: CetagoeMa of •etae* koaiM ead obefe aitk 



Hmw» cKfik Cr* onM 


I Tea taa la) 

t ^Mlg> 

I Leoawtt) 

« P nu Mi tel 

1 wtah pveM naian Ual 
* ^ai N 4ao) 

N. UwunAiia)*^ 

M iyaowtewl 
U. L I^St^ 

IJ. tolaltitf 
lA Ml C btf 
lb Ml A M 
14 Vb O ^ 

|g. 

10 Qtlui 
34 Wialll ii Atf 
g». eaaiK.^ 
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r Anil Snfh f l n g fc l tuiM 
t S t|A. i^. liO 


). t^lofirrn 
4. Lwioparew^M 
y Cenpkiwni (C*. 

I LrM^jnM 

7 RJMnwbMMiK faciM 
I. MAd«i*rKm 
t. Lynahw^W 
10 . 


QQwV milk, ioftnti Ted <m h r«)wir« 
mor« w«ier wbich kncrcaac* |bc mk 
of tniene mfoeiioM ih« child 
ljv«o under peer mvirefifflcnul coa* 
diliona. 

Owe le lew »kiiiA levH <i*d 
l<^ MTieemrvien of nrewia (p*r<*' 
euUriy «, etiiein eemponenu) 
human milk hai « very lew curd 
lenniun and when milk eemev »n 
wonWei with Hemaeh fluid in*»n 
Infini, i( eurdlea due te irumdinn 
or ehymeeifl and ■■•easan w«(h 
wakium forming very wA eea«iAim 
The diflVmwc in celiiuni/ph(>i«h> 
rui railo between hwmen and cww't 
milka etfilaini why icuny ecrun 
much more commenly m the 
Acially rad new born Mereovet, 
due to hrrh Ikiom content, btutks 
serving: enerfy requiremenit befler, 
human milk alie helps brain deve- 
lopmcnt ufinranii at an early supe. 
The rwo milk! diJTer in vHamma con- 
tent a» well. Cowk milk >> a nchci 
source of fVvttamim but hat of 
A. C atKt P. 

it has ako been proved iSat ^ 
|aciO|lobulin present in ammal mUk 
may he allergenk for in^m. which 
seems to explain the hi^Kr mor, 
bidiiy due io aathnia and other types 
of allergy in antfeially fed infawi 
g>Ucioglobvlin IS absent in human 
milk. 




aush .Ttw^Meew* wd nun fc 
nMMs ^M^onwi 
Ifsas twewna 
Aaowral 

tiarw^sn p u -m ^ 

SswhsHMS 4A 

byMkaibm U Lr«(|w aM 

aihar CaBsaA 


.Wesabe s 

Heiersce of lacik ooid baeiena 
in humao milk it «fMha« in 
halasKiaf the inteaiiaal nuerolof* 
of braoir-fed mrams look acid 
toeiena play an unporioia role in 
human halih They haul eoraia 
amibtoiw aamiy apaiau omerk 
pathofeiH Cercatn aaiibwMk sob* 
siances laolaccd from difTereni lypn 
uf laai« apd boctaria are diploMCCMi 
Troffl «cfK oT Sntpmwffvi t m eM^s 
(F, and f, MraMsK Nteia freoi .S 
tm m whiefe hod a wsder ranps than 
dtplueoccin and acidolin fkoea Lon^ 
bar/Au ofiO b fAtfc 

AfKihoclerial oamty of loeM 
nod bociena is aho due ro dacreato 
in pH heesveeer ronoauoei of lactic 
acid, other nrpaac acids. Alty acids 
and hydropeo peroxide. 

It has reeenUy hoeo ibo«* that 
L otfdhshfhn and AViMort/remn 
b^Mme dominMe iba peoit^ orpans 
of AOlher ahoot (o dch«wr. TVaa 
boctaria enter into no* bom-baby 
ihrouih movth and anos and are 
eeuMithed In the iaetetiDe wichin 
2 to > days. IVe speedy odab- 
hshmeoc is helped by coo^aocob 
of mother's nolk (certaA oUgo- 
acefaorides oho colkd MifiAu tetor 
commuted of D gliaiiia , £>-pkc- 
(coe. M acetyl D- gl e uita orioe and 
L>riKOse with hetoea « rododoi 


<bd) w h kb muhlplieation' 

cf the hoctena lod icttoa of imiBu* 
aopIcbuiiBa, bile acids, oavkoeom* 
tal Aetora such as pK rodoKpd- 
tcfxiiJ, etc., )n the ioteuine. Aa a 
mull etf*eetJii4 eo/l. iomtimi 
eoas, Don-sporefonDiOf pram 
positive anaerobic tocteOa. wbich 
BIO known to be a part of iotestiml 
th kio i oi a of nomal benttby child, 
arc not abk to reach ibo lejuaum 
of new-bwe infatu. 

If has also beee shown that in 
parts of imall inicuine where peri- 
Milk movements art slow, there are 
■ lar|e number of oon-sporulating 
aatorobk hacterta such as flor/r- 
rektra. # ATtUism, etc. 

The earltor mentioned 
factor IS charaeteriitk of human 
rntlk end due to this /tiflJvboitt'lym 
bi f flk w i IS naturally preeant in ^re«. 
ter number m habin fed with breast 
milk Bebte* fed on bouk milk have 
t. orAdupb^Arr as the predominating 
mkroortaniwn The predominant 
Ajfideb*rrr«« may play a eonth* 
bsHory rok in the low frequerwy 
of S*tgrl/« and nther enterepatho- 
gens during brcaat I'ecding at^ due 
to this hosi-fkvourable bKterial 
uMctauiHin »feasi«red babies are more 
tewstant to* intestinal Infbvtioni end 
have lower morbidiiy and monalliy 
than bottle fed bubtei. Boirk fed 
b^ies usually develop the adalt 
type of inteeiinai mieroflort putem, 
earlier then bread fed infbnti end 
ai 8. is IcH in boltk fed 

babici VO L. oiMt^pAiAu prevents 
mullipKcaiion of pathogenic orgo* 
nisms in intCNtioc Kowevec, whik 
8 . has I sirong symbiotic 

rchuionsbip with the hoet, that of 
L. «rM9pn/Atr II weaker aad it has 
the eharmcier of a lempotary lfi>«bj- 
taM |of Die intestine. Tberefort, for 
proper proteruon of the host the 
Rcnber a( L. orrdvAiAcr cells In 

iotearme becomes important. 

Because of tower taesdenee of 
8 bifiJm in intstines of bofde fbd 
babies gnm > vebactenasuchaaforf. 

(Cewlmird on poft ^8^ 


06CZMBBR > 
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Utiliution 
of bagasse 

CUOAKCANE u 

^ •iricuhural »«we, )$ Oi «hM 
*Okrc« <y ccIluIoM. AlmoM *11 lit 
i* burnt ftwtv by UK pf<K 
ducing uetl» Ihemich’ei w • «b<tp 
L/ti, SiiK« ftfouin dcAcKfiC}’ If 
probably Ibe Inoit serioua and a taw* 
growing problem, particularly m de* 
vdopiBg countriea, 1 b« mo of lomc 
portlOA of bagaae for ibc producCton 
of lingle^eti proMla will oot appro- 
dably raduce ibe fuel value of it, 
For a batter eemetay, it b ae aen< 
Ual iiep to get loma by producif li ke 
protein fboiri wa«tB nwarial*. whidt 
will not only solve the fVoblan of 
pnrteio dcSdency but abe the waua 
drtpoaaJ aod aaviroomeaur pollu* 
tloo probi en . SradJee oo the utili^ 
tioB of btgieK fbr nogle^il proteio 
will abo help in avtbsating ahar> 
■ative ligDoeelhilesk substances each 


aa city ndlsa. emr dap g aad agfv 
eulrufil «BMa for ika iSwio pvpeaa. 
Sioda«C ptoKa cw be prodocod 
from cellokisio wiMes ether by grow* 
mg OBeroertaoiaaa. Kke yoofl, oo 
the lu^ produ ce d from the hydro- 
lytit of ccfcleQC or hemieeQuIose 
periKB by aead <r cB^nc. or by 
dhtedy groimg imffnofpalsnti oo 
SlMose. rich io peoiRB. Shh S.R. 
Jeahi of the Ductfriology Call of the 
Ntiiona) EBvifqeawal Eogiaaer- 
tog Reacareh Inawitie (N££U), 
Nagpur, has audicdall ibearoMthodf 
of ufilieing taprcaae bogaase. 

EapeniMBts to ueshariry the 
ctlluliBk iBd h aia ie e llolQaie portion 
of bo^ue wHh differeoi coocaotfi* 
liettt of luIpberK add at dilTeiem 
eobd-h^flsd raiioa aod at ddlbrcoi 
to m peraturm rrrsBisd tlmt a maai* 
tnuot socchordkatioB of )e)$% of 
bagaMO food be oeimved at aui^ 
clavifii isosparaiure, wHb a bipaar 
coBceotrMioa of 4^; and Milpbuno 
add of b. 1 % 

To taccharily ihe teHuloaif por* 
lioa of boptse by ceHuliM ensyow. 
difmM soil fampba wore teteObod 
for highly eedulolync mioooria* 
OBiiB, DdbircBt edturtf of Tn H tt 
drwur, tocMmg the muiaao, were 
•bo tealed fee edlulaae eeuyBe 
ptodwtiOQ uaiai b«p»c as 
draie. r/wAadirme wrrdr QM >414, 
a muurn. wee iha mm dbdeat 
amongst the cuhures tcalad ftir ed- 
lulaac nuyme preducMo. 

Sludrea oa butnUeoal require' 
OKM of (hss ewhure foa the unah 
mum produetMB of ceHukae reveled 
that alkajMtBuMd bagaaae 
ammeaMOi sulphate (1.15%) and 
urea aa ailro|ai fot ir c e , 

TwcoD n ((1.1%). magneiiwo aul* 
(tele aad eakwn chterMe (0.09% 
(Bcb). and p roaeo m pepteme ((LO?^ 
in ReoM otedhia predueed maat* 
Bum Midair enzyme M 5 to 7 
days* inrpniiuii ^nod o« a rotary 
shaker. 


To noire 'be bugaaie irme ameo' 
able for essyfflatic it was pre* 
Heated wjih difTcrent coBcentraiiow 
of alkali (aodiura hydroxide) aididbi* 
eni letnpmures to remove the 11^ 
aia aod to rwsll the ediulose. It 
was observed that 2% alkah treat* 
iiia«ioS% baptse ai I2I*C (or 
15 miawtes was the mosi eficieni 
one. 

Eepcrimcois were carried oul to 
sacahartfy the pretreated ba^iie 
with calhilaK eizyme obuined from 
T. nftdf 9414 eitituie. At lower oofr 
ccnirahoos of aobsirau (btgasso) 
there was more taccharilieation (7D- 
fO*/*} but was leas at higher cBneecu 
irttiom. The optimum lamtiefature 
for the reueUon was $0 C. Mali* 
mum mcchanfteniiun smi achieved 
ia 41-hour iosvbatiun period. 

Io order lo flsd out the utifirt* 
tionol sugars pnieni In hydrolyaata 
obiainad al\er acid hydrolysis and 
etvymatle saechsHikation of bg|* 
assa, Coadte irpfikallt. ayaaii. was 
grows as the source <3f iinglc'ccll 
protein It was observed that Uie 
sugars (ornwd in ihe hydrolyaaie 
were uiiliaod by the yeast. There was 
BO inhibnory e.Teei of other soluble 
maiertah preunl in the acid hydro- 
lymie of bagaase on* the growth of 
the ysaw. 

At a source siogte^all protein, 
T vrrMr. s highly cellulolytic caliufe 
isoUtsd in Ihii laboratory, was 
grown on aJkaJj-ireaiad bsga^ in t 
simple asntioo unit using ReeK 
medium When the pH of the rae* 
dium was maintaioad at 4.S-5.0, 
70% of hagasss added was conv«^ 
tad iKobioiMSiinai bouts. Esiinu- 
of residual ot t’Jtutilieed bags* 
tta in biOTiass revewlcd that ii was 
10 ^ when bourse ireeicd with 
alkali at room temperature was 
uaed 10 the medium and was less 
wbea it was trcaied with alkali at 
]2i*C for IS mmuui. 





iBMNiKr n 

Rural 

industries 


P UKAL iftdaMfia ipe am* 
^ by (Mr utHthiiny tor 
fanltatiofl *nd e^ruict in villnfn. 
TWy v uwiUy cccu^ «c*lt or 
mmU Koic '•quirint Hmiied copMil 
$mi eneriy lOdccmM W «orM VHli 
todinicoJ •ftilb leeoily ovoitoblt. 
S«di indoDnoi onMlIy 0*0 

Or (Im oiArr n* moMnol tvoiioHe 
in Um orao w4 ho«« • iliroa uipoA 
OB emptoynciK fMortdeo ood i 0 > 
prevomai m iho utoboimc MAdt* 
lioB of Ibe local popilMKiB CSIt 
labotoionoa lia»r d c vdoprd nmy 
tacbnolopc* bared on ra« nuHiiaU 
from ifneuHara, fcmi, and ammal 
aoureoi ar« Mpfyl in prc^ 

Mini rural lodurtrira. 

Foe* mi bc*a*|« 

Cfrttifi omd pt94nei»: CcaobI 
Food Tadindovcaf Reieanh tMti* 
tote, Mysore ha« icdwolo f ira tor 
ieproved o«i*«pbo of pe<My, 
aioiae and Aof wtncb live bifb« 
yidd of betier finitbed 
It baa dcsipted aMM neemiH, aiai 
BuJre4iill tad puhc iniHiiq ms 
*fcieh eooid be aei up ia rural 
aeeae. Tbe dolini of loiBi ik» 
auB «ad Irani maiB-mdl have bean 
releaied TV laiotafe hai de»e> 
loped iaprovcd raetbedi tor csriai 
arai pwtodiiv of PB^ ^ orb ^ 


CTTRJ baa abo fcu^ped ^ocMca 
tor mtwfnrhitf at rariety oftood 
prodadi—(0 Van fr« Jnsr and 
toon joeaar. (■) esariy toedi 
ftB* «Vat, bcnpl CM as4 fMi^ 
not Bosr. (ia) ^lara ^ua te UB. 
tea. vadai. peto. palab 
(hr) ready atota far aaoibbar asd 
iBitai. (v) papark frora padara (vH 
iiamaa tfft praditB frosi teu 
and laftrra, (etf) wraatoi tote 
teB bapf cii*> dVI. croen eras 
era.. <vyf) pioaeii 
toBT, and (bI) elate and aace from 
lapteea cto. 


frte md Frte arrf 

vetnafedai aec pmtebdraaad CFTRl 
baa partocaed Ncbaacaca tortbairpr^ 
ainopoa aa Mcber iolV procoiiiiill 
tor* FroGBraaa far caaoad. battled 
and dabydrued fite te rafUaWea 
are avad ate It baa <raic>rid esia^ 
raaM tor drytag of eoateraas. «sl* 
Bsu mi aiBBote. tacwail lUa^ 
ate Labomory. Joamra, bna bBO%* 
bo« tor dabydiaeiea of ap ricos 
TV procBiB tor iBfote poff* 
diyrat of vefKabis (CFTIth baa 
the beaa devetopad TV tte- 
aotogy tor ctevattea and pr^ 
mmH «f «*ble naaabwBwi bto 
braa Vratopod 4i CFT1U. RKL. 
Jam end Nattoaal Mantel te- 
entelaililaaa.ltenn*'. ■■ L JaMH 
ate N I are diasiteiac Mbreara 
■paa n « roril aioae tor raaa 
csttfVBlion Cmi baa a pfoeaaa 
tor ibittjttaite ate dryhep of 
aatereeaH. CSIK bbamonaa have 
davrtoped ^ocob tor a varaeiy of 
frail and vepattMa produeto—apple 


rrara apfia (MU^ te), 
Ptete teaa papoja, tote jteo cm 
CB sna. frte bare, totete caital 
date frte jtee pateer. Kqoid 

poteo 


»toaseilrv tote. 

mi pkkis (CTTM) 
ate («te Am ^apaa (MBBI). 
CFTAI la 


toetoae of Mte* btev mi 
tet^m d IndM «■te 0 Mate^ 
li^ar bate on tote ate 
vefteHai. emu b bnrlBf a 
prcfte OB ArMted bfwnpMBte 
oaMBteim tor aeft driike. Tbeaa 
immm mk u imk Am ragi 
ate hPBcy»baaad bnurraiii oote be 
•edted ia niil STM. TV Jmd’ 
(Me te doped rrrVii^ir tor moo* 
aoMni of cefffio. 

Vtorr: Sptoea are favovred 
arsefaa ef food, viluod tor (Mr 
iaveur ate ttiloar. CFTAl bae davM 
lapad ittipreaad prosmea tor dryidp 
of rte dulHai ate |ia]Sr ate eaiuc 
and fiiliteag ef mnnone, it baa 
evolved iteiaiquei tor mentoa ef 
pmi cotoor is eardsmem ptea aod 
preduebes of driad fracn and bsff 
oeterte vhitc pepper. TV rarbiw 
topea tor laanufaaurc of iptoa ete 
icaiw. MCttoiom oil. puke poote. 
lajaante julea aonrfarriw ate b«ff 
eefasiad diM pappor have boon 
rnrasirniHy aipUte Theae pr^ 
duoa have food apon pMmial 
IV Imcirvtoatoe hna kaew*bo* for 
■mratocaoie of qaallly ipte ate 
CBMry p o* te a. Cntril laitititt 
ef bMttiiisI A AfOsMie FtooU, 
Larbso*’ bni atte deteopte 
kM«v>ho» tor mafuitoeisfo of 
otoertena froa cinerr ate enpai* 
mm. 

SaH ia atelbei aawiaiy lecro- 
diM ef toed. Gantiil Salt and 
Marine eVonenb VocBreh IbkHmk. 
•hsvnapiir. te cnsfieiB Bduoloe' 
tor HMBufietttfa ef ttbk »ak, t rO ned 
fte. tel tortiM wife iteNrak aa 
abe Mtk Ite tel. TV (bmMm te 
aefar bbpad in tba ratibUtenanl 
or fatereveaM. ef aaprly 18 anall 
tel awta laMied la rural oMtil 
aara. TV pveeM for aaowfocttirr 
•f iodiacd alt bsa been cenaar* 
eiaby iriAte. IV rcrtinolmy tor 
■latecttiit of tooa ted 

MO'Md ft in TV Im** 

b«» tor ^MT Bte ate aodtora 
alplBare bM Van rteaed 


wMMry. 




BOOK REVIEWS 


MESSAGES FftOM THE STA9S 
by lu RjdpvCfi. rMfM 
(AvAfkble froM UatmUm /wdtv. 
2/10, An*ri Emd. Chiy^j. 
New DeftMKOtt) Pp 2U. 

Ej. 10.». 

“ A E£«««lo«« is Ike iMwvwmr 

4*TbitiipertiAptoM oftlic nWMi 
hotly dehoKd. yol wnolvotf, que^ 
fiom that hei veud (he nmd ot men 
for eget There M«e Oec» mythe, 
MMMicpnel eeeouAU oT vieHAliom by 
wtnicrmcnal bekp, eod nenmi 
Koriei ot VfO hindj^ wO encieni 
WrofUiiiU. In Mtu^u frtm 
Aerj, euthof IM Ridpeih uke^ e 
chtkal look el ibeM ecceunt* end 
ideiripu lo leptem the v«nov» pow 
iMIiiiee of ettntcrreilriil h/e on • 
fifkily Miwiftc beoi. 

>le be|iM by toolag et ibe pow 
Mt ittoOM for Ike betef » hfe 
eUewhert io epwsuOal iheecwnipo 
br incviieo lo drace eich Irfe Po* 
iMtM*, ihr Vftsif maeioto in 
Mvefi of Ids «■ Men, or (he mob 
for radio lipeli from isy edmeod 
dW b eetion ni So far. all 

thoB anertipu ban been unerieecew 
M. M. tbc author nolee. *nhe eaeB- 
bSc aaueb (at eitralemfCrial Me 
haa boaeme a booai •abjan". The 
iwda wHI Maly iad oea why ibie a 
ao For one diiif. (OMy ea a 
MflMic baiM. Itfe oogbr lo be aboA- 
tef (hnn^bool ^oco. My ba, Ibey 
aie no far timm ao tbn h tahs a 
tag (baa lor (hair d^ak le mdt aa 
Ch, My ha. life aka«tea» oaiMT 
iMu aoC boai the ooa we Jpaow oa 
arfe. M til Mp. o« do ■« koow 
feaiBdliy. 


The booh akn fenmea M hogU 
Aeponhfldaaof Mm , Vnin 
Sm of igwr, a paa pm ■no- 
iipa, beafea (bo i^up ia Uf Dmvd 
to the mn and da ccaaaqaema et 
soA ocBOA. lo the M three chOfK 
tera. d id pai h taha «■ weilan loeb 

a ErM m naaflm ud othst 
who «aha Ca —tfn «Wm abool 
viemiiom by CMrewnaaltia] 'Goda*. 
He eria^ eama iW idhiaa ia 
iba MglK of mbhditd akaA 
fecuaoJ the iPuMe of the eyraaf ip 
smeh for caoeterrcaiml Ufa. tad 
eoAbtudai ihai they arc o oeh ia g bm 
"irif coafeeeed adv e mure donee io 
the ^ of kpmkrivc fM** Ho 
arpiaieetk arc eoood aad eoovim 
mg. 


4} aad chemical ageiw mA a^ UV 
ndalieo aed N-oietbyl N**aitfg 
Had mo guaaidtao aad itdaiion of 
lOMtroghic muUais from £ rod. 
Oibar <jp>Bi ia eat t inclyded ta ifca 
book e o newo badenal coajupUiOfi 
and ideMiAcoikoa aad eharicterf 
a a ri oa of donor and reciiHent srmin> 
of hanerB. 

la Uaiis 1 and 4 are prenejtfed 
com aipertnwnb u«ng bacxerkh 
pha^ T4—buildred p( phage clock. 
kMe>K> of phage growth, irantfer gf 
bacMnal t>NA from one evil (o aa* 
(her by (he phage (irart«durlioa) aad 
lacocporuion of the rbage gunome 
mo banetial ehrumocom (lyeo- 
genyl 


Oweiall. tbc boo* maka ceadag 
rndiog and iv h«gMy arfociatho 
ft ihouM help la deepBUmg amay a 
marompden (roea ihe adad «f 
the reader and mate hiai lake a more 
raitoaal «icw of the cancm arowad 
•a. 




LAfOtATOtY MANUAi, IH 
hWiCCUiAR Wme^by Kaa- 
ihala ikfrtmA aad It layamoan. 
tfder £aM*» tfd. dUVS*. Amn 
Road, Mw OcMIKHtt. 1«D. 
Pp. Tk<b«). *1 ia«> 


'PHEboek 
^ ebemery 



m bvearial aad nril 
maaaai a divided i 
I deah vitfc mdicali 
Hoialioa. paaiScaiiOM 
of 

af 

iMm. H 
iho aMan 


la 19(1. Jaivb and hdonnd. m an 
HegMt rcfvMinrnt, cluriJaied the 
phenomreoa of cn/ynve induction 
nad rapres^um and ptMulaud the 
opemc cuacept I ho la'rf Urut dei* 
eribo« a nodd i.'kp.'rimaat for iIm 
indiedion cf F^gala>^tvMdate activity 
lO £ inl/ U'lhg IXNiirophcnyt^^ 
|a>ai.1opyTMo«ido ts vub^iratc. 

The ecpeneeniAl prutoeole are 
well prvwiuod and conciic Reeipn 
for Ihe pfcparW loa of N«riOB> madia 
and vouTc« for obtaining dilleroat 
aiiairiN of bacteea and bacleno- 
pAago^ arc jaeludrd >n the Appends 
cos The fnanoai wift rorvo ai a hefp- 
fal aid m devigaiag 'tspi» »aparh 
■mi lo demoawfaia gem and their 
acliow la bactoTHil and *iial syalerDt, 


DiMAKak N 


rnsH WAm ahimixs of 

IHMA-AN ECOLOGICAL AfE- 
tOACS h O.T. Tooifn. 0^/brd d 
fJWMahBg^ ^ faai)alh.Neir 
DA»>IKI{»I. Fagn XVDI + 141. 
lU «9JB, IMO 



'^HIS book i> ceruitrir a icir 
i apprbadi to ibe nudy of fresh 
tnur mipub »i(h {vticoler refer- 
aoce le ladieo species. Iho awhor, 
G.T. ToAapj. Head, OeiaftriwBl of 
Zoology, Uiuversrfy of Pune, beiog 
a C|ui(a mpenenced pcrioM ia the 
lield« hai given ihs coaicrisl ia a 
eoherenl maaaor siartini rrtlh the 
hiitMical developmeni. biottc fea- 
tum of the aqwDe eavironmeM, 
eraphasii ^ Uv habiuis aed sdap- 
UHow for locomofion aad plank- 
toak haPiti Then iK« difbmt phyla 
have been diieuwed providag mjA* 
cient detsdi about ihe dilfereni femi 
Diffarani ehapterv have aho been 
given weighiAie aecordtag to then 
econnatlc valuer For raampk, AHh- 
ropoda, Inaeota, Mdlusea, Pieces, 
have been aliened cauch larger space 
thaa (hose ^oupe which are of com* 
pmtivdy lei» Impenaace 

lA (he various phyla ihe daecnp* 
Oea ilio is adequate which wti 
eoniiAly satisfy tha raquiremiint of 
any reader. However, if some body 
wants an eahaueCive aecouM of my 
panieiJar fbrra, (his book n aet fbr 
him. The inos( imponaat aspect of 
Ihe book IS Ihe prospeci* and pro^ 
lams sanloa ac the rad of each phy* 
lum, which lives, afthough bcisfty. 
(he posiibiliiMs of Airther lessarch ta 
(he held- Although the number of 
photographs arc few. the Isrgr num- 
beri of drawings have eertaialy iWed 
Uk gap. In fact, one caanot irader* 
•sliipato (he valmi of drswmp 
which are rcry Mat aad clear. 
There arc also certain drawbacks 
with the book. In (he Ani place, 
(he author has not given idequiie 
weightage to (he recent litcrsture 
savailsble. Mow of Tt« refsiiinss 
are old and there srv oely a fow from 
(he scvOfitjes.'Even (hose which are 
present are (he contribuiioas of the 
author. It seems (hat ihe gap beremea 
preparation of tnanuseripc and its 
acluaJ publication was too loag. Tha 
s^pter 26 deal mg with ecoeotnki of 
fmh wsier coold have been more 
esJiaaflive. Besides, there are cerlM 


cooccpcaal anon. Ferandpie, on 
page 312 « the end of para 2 is Is 
mewtionsd “taaay ems. potaed or 
«wsjr waiB ffSs pMifiid tf aBow u i 
ID iow foe f0« or five oulm’’. It m 
a piuiialicBtien wlueh would imly 
(a (me ssteeps if Ihe p***"*^* are 
socBB simpfc orgmiB evkuBles. The 
hew of laaguegr is also aot as gMd 
as a aormaBy eapscsed fees an ao* 
(hcM of she OBSure of Dr. Toewn, 
Typographical nMakes are aho too 
many, 

AamnuL Haqu< 


LatOtaTfWY UrCftlMfMTS 
IN DIGtTAL SYSTEMS by 
ibu h Dave. fV KorMHui Caes* 
ymy 9 f tache imHH. 1 * 27 . Fp. 
201. Kt. 31.00. 

^HE tase of digital (eefaai9ues 
^ for varsowa sagml proccaerag a^ 
plieatioas has lacmsail tracaeo* 
do^ la Ihe last fbw jaara aed this 
trM IS etpeoed to caMiaae sa (be 
years abend. In thia regard ihe book 
under review co ven afl imporeani 
aapccss of digaal eecnsmakation. 

coAcen and (he otgaeaaarioM of 
(he booh is amsed ei rluridariag iha 
Bam coaetpts i* di^ui eynenn 
through eiperwaeaiaHoo uelag 
u M u p ae mvc end atodera categrtted 
eircuils. 

The Its chapter coven tbc back 
lo^ A recti o a s aed (heir ao tat soas 
Mdwdiag the truth laWce. The 
•ci 3 deah vhh l'■'llnll^■■lil'>a eirartts 
aa iployi ng baik logic faneeioas. 
Chapter 3 discuam varioue orcaiti 
with memory. Chapaen 4 asd S 
dual wjih lope eSreuds for coi^ 
palm -Chapser 6 cove n various 
laCerfaaDg ewaass Rke CAT chara¬ 
cter diipAsy. peptak J s pla y . A/D 
ead D/A coaverSBs. caB.Okipttr 7 
inchidea aecM peaaiMe labcMcery 
p e e ga tft which can be tahea ^ by 
the BudHiU. Theee Mede 1C 
tester dacbemic cgack* ateeveme 
jacivtt. etc. 


The ^bkoe iodaded wkb e^ 
rdmptar will be uscMlbr iba auuM& 
ia patBag Ifr dep th knovledge of ^ 
fuadboKmah. The toiher baa tree* 
nd the aibgen maiter rigorosely to 
make it suitable as a test bookv 
Is is also ustfbl for pcactialag 
eogineera. 


Oeeha Recelfcd 


I AGiaA BUNAM by Stmarjii 
Kar, Aaaede fah/Mrrx Pw. Ltd.. 
Oieunt'700009, Pp. 160, hs 
l$0O. 

2. A Handbook or si unfie 
by M. A. Veakatachir. Su/rea 
CW d S<M. 47F2/23. Darya, 
m. New Delhi.; I00Q2, Pp. 73, 
Es. 7.», 

3 FliNDAMKNTAia OP MO- 
DEAN PHYSICS by B D 
Duggal and C. L. Chhabra 
yiiM Pag/irWiov, 6. U.B. Bun- 
^w Eoad. Oethi*nOOC7. Pp. 
444, fte. 2500. 

4 CHEMISTRY FOR CLASS 

XlUy N. A Banciji. S. K. Vlg, 
and A. K. Trikha, TbM tf<v 
Grmr-N/// Ce. Ud. 

12/4. AMfAli Aoad. New Delhi- 
IJOOQ2, Fp. 41S, Ri. 21.50. 

5 otnuNss or crcmistay 

FOR CLASS KII, by M Katyil 
i»d R. P Katyal. Toro Afc- 
Draw-W// PuUMAig Ce. Ud. 
{address as above) Fp. 4)2, 
lb 14.50. 

6 TEJCTBOOI OF MOLOGV 
POE CLASS m by M S. 
Saahans aal E. R. Sharmk. 
ram JfrCm».tfU/ FiMiUv 
Cb. LM. ^ 629, As*'22.00^ 

7. ENERGY SYSIlMS AND 
DCVEIOPMENT by Jyoti 
K. Farikb. Oj^hrd JMhtri/by 
brm. 2/11. Aaarl RmA. Oacyik 
pflj, New DeUd-UOOOl. Fp 
152. Ra. 75.00. 
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FROM THE INFINITE 






PvM u\ •! 


A ( :ahi. '/mss instri mknt 

CAN PIT HH'KOBIIXT IN lOC.l'S. 


from thn wixld 

to HHCfo v¥<irld ot vny^s 
•nd bKIfttia C«rl 
prote 1 h^ uftivotM through the 
optical window AsOMtrumthal 
apana ipactroacopY mc^n^oov 
fViatrckigy. oHc^o 

pHotCQl dfnrrX^t^Y. ftiK^V #^1^onon*y 
rr^adical 9Ci#nc€ niicroliifw>9. optics 
plar^^tar^a ophthalmotOQY 

Available lo India tOroup^our 
selling agents 

• AstrooomicaOnstruinant^. 


bSaoet^ia MaOcal 

A Ophih^InMAigiC^I Instfvn^nla 
^nst^Mm♦n^^ 1<ir CngniMnng 
tWIetrologv Mirriihlfiang Eguipniant 
Phuti/graiiMTWitrit Inscrifniaols 
A#inlvtn «*1 iMMiun^nls & Su^vaymg 

• McASO'inii bisii M<rr>n«eleTk 

D*«l C^UQ^Q In.«K 
r^lKIQ t 

» V Ta'iictA 

Pioj^lainf & 
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Carl 
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GEOLOGY. MODERN MATHS. GEOGRAPHY, SCIENCE, otc. 
ic SCIENCE NEWS ie SCIENCE OUlZ it CAREER GUIDANCE 
if SCIENCE d MEDICAL TERMINOLOGY W READERS' PAGE 
PROJECTS it LATEST RESEARCHES IN VARIOUS DI5Ct« 
PLINES iN ANSWERS TO READERS'QUERIES W JSD PENPALS 

Sp«<itl Hoturof : 

MODEL TEST PAPERS FOR VARIOUS COMPETITIVE EXAHINATrONS 
AND ASSIGNMENTS PLUS TEST PAPERS FOR STUDENTS AT 10*^2 UVEL. 


USD <8 the ooly journal which offprp SCHOLARSHIPS 
AND PRIZBSTO OUTSTANDING STUDENTS 

plus 

CASH PHIZES TO WINNERS OF ESSAY COMPETITIONS 
JSD IS YOUR FRIEND IN NEED AND IN DEED 

SlAflf Coer Ra« 3-fl. Caei** availakla tinagbeirt tha smumr/. 
Subacription ret89 : Or>8 year Ra. 27.00. Two year* Ra. 50.1 
DON'T DELAY I RUSH YOUR SUISCRIPTION TO ; 
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VARMA BROTHERS 

21, SKANKAK .VIAHK6T jSH POS! BOX NO 531 
NEW OELHM 10001 
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